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FOREWORD 


The Space Station Needs, Attributes and Architectural Options Study (Contract NA5W-3680) 
was initiated in August of 1982 and completed in April of 1983. This was one of eight 
parallel studies conducted by aerospace contractors for NASA Headquarters. The 
Contracting Officer's Representative and Study Technical Manager was Brian Pritchard. 
The Boeing study manager was Gordon R. Woodcock. 

The study was conducted by Boeing Aerospace Company and its team of subcontractors: 


A-thur D. Little, Inc. (ADL) 
Battelle Columbus Laboratories 
ECON, Inc. 

Environmental Research Institute 
of Michigan (ERIM) 

Hamilton Standard 

Intermetrics, Inc. 

Life Systems, Inc. (LSD 

Microgravity Research Associates 
(MR A) 

National Behavioral Systems (NBS) 

RCA Astro-Electronics 

Science Applications, Inc. 

(SAI) 


Materials Processing in Space 
Materials Processing in Space 
Pricing Policies and Economic Benefits 
Earth Observation Missions 

Environmental Control and Life Support 
Equipment 

Software 

Environmental Control and Life Support 
Equipment 

Materials Processing in Space 

Crew Accommodations and Architectural 
Influences 

Communications Spacecraft 
Space Science 


This document is one of seven final report documents: 


D180-27477-1 
D180-27477-2 
D1 80-27477-3 
D1S0-27477-4 

D180-27477-5-1 

D1 80-27477-5-2 

D1 SO -27477 -6 


Volume 1, Executive Summary 
Volume 2, Mission Analysis 
Volume 3, Requirements 

Volume 4, Architectural Options, Subsystems, Technology, 
and Programmatics 

Volume 5-1, National Defense Missions and Space Station 
Architectural Options Final Report (SECRET) 

Volume 5-2, National Defense Missions and Soace Station 
Architectural Options, Final Briefing (SECRET) 

Volume 6, Final Briefing 


D180-27477-3 


D180-27477-7-1 
D180-27477-7-2 
D180-27477-7-3 
D180 -27477-7-4 

D180-27477-7-5 


Volume 7-1, Science and Applications Missions Data Book 

Volume 7-2, Commerical Missions Data Book 

Volume 7-3, Technology Demonstration Missions Data Book 

Volume 7-4, Architectural Options, Technology, and 
Programmatics Data Book 

Volume 7-3, Mission Analysis Data Book 


Note: The volume 7 data books will be distributed to a limited number of 

requestors. 

The study task descriptions and a final report typical cross reference guide are found 
Appendix 1. 

The Boeing and subcontractor team member are listed in Appendix 2. 


Acronyms and abbreviations are listed in Appendix 3. 


7.3.1 Introduction 


Section 7-3 is the repository for all the candidate Technology Development 
missions investigated during the Space Station Needs, Attributes, and Arch- 
itectural Options Study. All the mission data forms plus additional infor- 
mation such as, cost, drawings, functional flows, etc., generated in support 
of these missions is included with a computer generated mission data form. 
Table 7. 3. 1-1 is the index for the valid mission data forms. Table 7.3. 1-2 
is the index for the remaining mission data forms. 

7.3.2 Candidate Missions 

Utilizing NASA data, literature search, and Boeing data, a list of candidate 
Technology Development missions was developed. These missions were then 
researched and the resulting information entered into a Boeing VAX computer 
for use as a mission computer data base. 

7.3.3 Mission Screening 

Reviewing the mission data forms, it became apparent that there was con- 
siderable overlap with other missions and the commercial and science and 
applications missions. It was also determined that some missions would 
be accomplished on the shuttle or that they did not need to be accomplished 
on the Space Station. In order to organize the data base and reduce the 
number of missions, the missions were put through a reasonableness/overlap 
screen. The results of this screen resulted in Table 7. 3. 3-1 which gave 
us a reduced list of 34 valid missions, Table 7. 3.1-1. 
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7. 3. 1-1 
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L-2 CANDIDATE MISSIONS 
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Table 7.X3-1. Technology Development Minion Summary 





accomplish in 



MISSION 

TYPE 




RiJSCT 


SCIENCE AND 
APPLICATIONS 

COMMERCIAL 

COMBINED 

WITH 

NO MISSION OR TECHNOLOGY 

•ACX1 MB 

BARTH OBSERVATION INST OEV MASS 


0461 




■ACX2GV' 

PASSIVE MM HAOIOM USS 31 

10 





■ACX3003 

EARTH OBSERVATION INSTR DEVELOP 


0461 




SAC X 3C0 1 

SATELLITE DOPPLER METEOR RADAR 


0003 




SAC X 3004 

MICROWAVE REMOTE SENS TECH 


0463 







0463 



. 

BACX3006 

EARTH FEATURE IDENTIFICATION 


0461 




•ACX300B 

2ERO-Q BROMINE PHASE SEPARATION 

11 





•ACX3007 

BARTH BOUND ORIENTED INST DEV 


0401 




•ACX300S 

LARGE SOLAR COLL ILSSSI 

10 



3036 


■AC X 300* 

•PACE COMPONENT LIFETIME TECH 

16 





BACX2010 

MATERIALS ■ COATING TECHNOLOGY 

10 





■AC X 30 11 

LIQUID DROPLET RADIATOR 
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■ACX3012 

ION THRUSTER EFFECT ON LEO POWER 

11 





■ACX30I3 

CREW SY8TEMS-EME6IS STATION 

16 





■ACX3014 

DISHWASHER /CLOTHES WASHER 

16 





BACX20II 

CRYOGENIC FLUID STORAGE TECHNOLOGY 




30*4 


■ACX30IB 

CRYOGENIC LIFETIME TECHNOLOGY 




3064 


BACX301J 

FLUID MANAGEMENT TECHNOLOGY 





ACCOMPLISHED ON SHUTTLE 

BACX301B 

FIRE SAFETY TECHNOLOGY 

16 





■ACX301B 

TETHER DYNAMICS TECHNOLOGY 

16 





BACX3030 

LARGE SPACE POWER SYSTEM TECH 

11 



aoes 


BACX3031 

TEST SOLAR PUMPED LA6ERS 





BACX3032 

LASER-TCLELECTRIC ENERGY CONVERS 




3060 


•ACX3031 

SOLAR SUSTAINED PLASMAS 

11 





■ACX3034 

LOW COST MODULAR SOLAR PANEL T8CH 

11 



3066 


BACX3036 

LASER COMM TRACKING OEVELOP 

13 




■ACX303B 

MULTI-FREQ HIGH GAIN ANTENNA 

13 





BACX3037 

•INGLE CRYSTAL RHODIUM WAFERS 

IS 



306S 


BACX303* 

LASER PROPULSION TEST 




■ACX303B 

HABITABILITY CRITERIA VALIDATION 

14 



3060 


•ACX3030 

MANIPULATOR CONTROLS TECHNOLOGY 





BACXS0S1 

SATELLITE SERVICING TECHNOLOGY 
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■ACX3033 

OTV SERVICING TECHNOLOGY 
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3036 


■AC X 30)4 
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to 
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to 
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10 





■ACX301B 

LARGE STRUCTURES TECH EXPERIMENT 
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Tabb 1. 3.3-1. Tachnology Davehpmant Mission Summary ( Continuad ) 


IMMION 

TYPE 

ACCOMPLISHED IN 

REJECT 

NO MISSION OR TECHNOLOGY 

SCIENCE AND 
APPLICATIONS 

COMMERCIAL 

COMBINED 

WITH 

BACK 2040 ATTITUOS CONTROL-ADAPTIVE CONTROL 




2B01 


BACXI041 ATTITUDE CONTROL DIET CONTROL 




2001 


■ACX3042 ZERO-Q ANTENNA RANGE COMM EXP 




2001 


BACX2043 DYNAMIC* OF LIGHTLY LOADED STRUCT 




2001 


BACX2044 SPACECRAFT MATERIALS TECHNOLOGY 




2036 

• 

BACX204S SPACECRAFT CONTROL TECH DEV. 




2001 


BACK 2044 ADVANCED CONTROL DEVICE TECH DEM 




3001 


BACX2047 THERMAL SHAPE CONTROL TECHNOLOGY 




200 1 


BACX204S ACTIVE OPTICS TECHNOLOGY 




2034 


BACX204# GEODESIC SPHERICAL STRUCTURES 





X 

BACX3060 LARGE SPACE STRUCTURE TECHNOLOGY 




2037 






2034 


BACX20S1 CONTROLLED ACCELERATION PROPULSION 





X 

BACX3062 TSLSOPERATOR REAL TIME COMM 





X 

BACX20C 3 LARGS ANTENNA DEVELOPMENT 





X 

SACK 2064 FAS OF LIGHTWEIGHT CRYO HEAT PIPE 





X 

BACK 2066 AOV ADAPTIVE CONTROL TECH DEMO 





X 

BACX2064 SOLAR PUMPED LASERS 

IS 





BACX20S7 MATERIALS PROC TECH PROC * TECH 



1006 
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BACXMMS SLSCTROPHOR ISIS SEPARATION 
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1 1 

SAC X 2064 MANIPULATOR DEVELOP S TEST FACILITY 

IS 





BACX2040 SHOWER STATION 

IS 





BACX2041 TRASH MANAGEMENT 

IS 





BACX2042 CRYOGENIC FLUID STORAGE TECH. 




3093 

2094 


SAC X 4064 PROP TRANSFER TECH DEMO (OTV-11 

IS 





BACK 2044 PROP STORAGE TECH DEMO IOTV-21 

IB 





BACX206S RNDZVX. OCKG. BRTHE TECH DIMQ IOTV) 

IS 





BACX204* OTV MAINT TECH DEMO (OTV-41 

IS 





SACX20S7 PAY LO A D/OTV INTEG TECH DEMO IOTVI 

IS 





BACK 204* CLOSED ECLS FOR SPACE STATION 

IS 





BACX2O40 SOLAR ARRAY ADDITION TECH DEMO 

IS 





BACX2070 FORMATION FLYING TECH OEMO ISS 21 

IS 





SACX207! SATELLITE ASSY TECH DEMO ISS 31 

16 





BACX2072 ONSOARD SAT SERV TECH DEMO 

IS 





BACX2072 INSITU SAT UNMANNED SERV TECH DE 

IS 





SACX2074 SURFACE INTERACTION W/RCS PLUME 

13 





BACX2076 ROBOTICS 

IS 





BACX207S COMPOUND SEMICONDUCTOR CRYSTALS 


1003 






1004 
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7.3.4 Costs 


In order to determine the magnitude of funding required to accomplish this 
list of valid missions, the mission equipment was subjected to a cost 
analysis. All pertinent data was submitted to the Boeing cost modeling 
and operations analysis group for analysis using the RCA PRICE hardware, 
or Boeing PCM hardware computer costing models. 

As a result of this analysis and a preliminary prioritizing four additional 
Technology Development missions were deleted from the valid list. 

7.3.5 Mission Scheduling 

Scheduling was an iterative process to arrive at a satisfactory blend of 
demands on the Space Station accommodations, mission priorities, and budget 
constraints. The resulting mission schedule is shown in Table 7. 3. 5-1. 
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Table 7.3.5-1. Technology Development Schedule and 3udget 


MISSIONS 

FLIGHT 

DATE 

DURA- 

TION 

(MONTHS) 

COST IN 
MILLIONS 

FUNDING 

SOURCE 

8ACX2037 

CONST ANO STORAGE FAC (LSS 1) 

91 

12 

61.3 

TO 

BACX2034 

SPACECRAFT HANGAR (LSS 21 

91 

12 

6.6 

TO 

8ACX2059 

MANIPULATOR OEVELOP ANO TEST FACILITY 

91 

24 

100 

SS 

BACX2013 

CREW SYSTEMS-EMESIS STATION 

91 

12 

29 

SS 

8ACX2014 

OISHW ASHER/CLOTHES WASHER 

91 

12 

1.9 

SS 

9ACX20S0 

SHOWER STATION 

91 

12 

4 

SS 

BACX2061 

TRASH MANAGEMENT 

91 

12 

1.B 

SS 

8ACX2068 

CLOSED ECLS FOR S»ACE STATION 

91 

12 

51 

SS 

8ACX2063 

PROP TRANSFER TECH OEMO (OTV-1) 

92 

6 

25.7 

TO 

BACX2064 

PROP STORAGE TECH OEMO (OTV 21 

92 

6 

0 

TO 

BACX2069 

SOLAR ARRAY AOOITION TECH OEMO 

-C2 

1 

0 

TO 

BACX2066 

OTV MAINT TECH OEMO IOTV-4) 

93 

24 

29.5 

TO 

8ACX2065 

RNOZVX. OCKG, BRTHE TECH OEMO (OTV) 

93 

1 

0 

TO 

8ACX2071 

SATELLITE ASSY TECH DEMO (SS 3) 

94 

36 

25 

TO 

8ACX2067 

PAYLOAO/OTV INTEG TECH OEMO (OTV| 

94 

1 

0 

TO 

BACX2070 

FORMATION FLYING TECH OEMO (SS-2) 

94 

1 

0 

TO 

BACX2072 

ON BOARD SAT SERV TECH OEMO (SS-4) 

94 

1 

0 

TD 

BACX2018 

FIRE SAFETY TECHNOLOGY 

9B 

3 

8.7 

TO 

9ACX2020 

LARGE SPACE POWER SYSTEM TECH 

96 

3 

10 

TO 

8ACX2029 

HABITABILITY CRITERIA VALIDATION 

96 

12 

1.2 

TO 

BACX2024 

LOW COST MODULAR SOLAR PANEL TECH 

96 

3 

1.7 

TO 

BACX2009 

SPACE COMPONENT LIFETIME TECH 

96 

24 

7.1 

TO 

8ACX2027 

SINGLE CRYSTAL RHOOIUM WAFERS 

96 

3 

2 

TO 

BACX207S 

ROBOTICS 

97 

6 

78 

TO 

BACX2073 

INSITU SAT UNMANNED SERV TECH OEMO (SS-5) 

97 

1 

0 

TO 

BACX20I2 

ION THRUSTER EFFECT ON LEO POWER 

96 

3 

4.6 

TO 

BACX2035 

MATERIALS EXPOSURE LAB 

98 

12 

2.7 

TO 

BACX2006 

ZERO-G BROMINE PHASE SEPARATION 

99 

6 

3.9 

TO 

BACX2036 

PRECISION OPTICAL SYSTEM (LSS-41 

00 

12 

81.1 

TO 

BACX2074 

SURFACE INTERACTION W/RCS PLUME 

01 

3 

.9 

TO 

BACX2001 

PASSIVE MW RAOIOM (LSS-3) 

02 

12 

84.1 

TD 

BACX2019 

TETHER DYNAMICS TECHNOLOGY 

03 

3 


TO 

BACX201 1 

LIQUID DROPLET RAOIATOR 

05 

12 

66.1 

TO 



TECHNOLOGY DEMONSTRATION MISSIONS DATA 


This section contains the mission data forms, cost analysis forms, and 
configuration drawings of all of the potential technology demonstration 
missions. The data is provided in sequence of BACX code numbers. 


PAYLOAD ELEMENT NAME 
PASSIVE IIU UADIOIi (LS5-3) 


oXclhoG 


)l 


COIJTACT 

liaise 

AUdress 


RICHARD CATES 

{« ^^ SPACK C ° 

SEATTLE, UA 9G124 


TYPE 

( ) Science and Applications (Non-cornu. ) 
Commercial 

(X) Technology Development 
- >erations 


! §Eg,r 
( } National Security 
Type number (see table A) 


10 


Telephone 206/773-2020 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

STATUS 10 * Vital 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 10 


Desired First Flight, Year: 2002 


Number of Flights 


Duration of Flight, Days 


OBJECTIVE 

LARGE SPACE STRUCTURES TECHNOLOGY DEMONSTRATIONS : DEPLOYMENT AND 
ASSEMBLY, SUBSYSTEM INSTALLATION AND CHECKOUT, DEMONSTRATE MAN'S ROLE 
AND CAPABILITIES IN SPACE, DEPLOYMENT OR INSTAI.I.ATION OF MEMBRANE 
SURFACE. SYSTEM IDENTIFICATION, ADAPTIVE CONTROL, ANTENNA TESTINC, 
STRUCTURAL DYNAMICS, THERMAL CONTROL, SURFACE MANAGEMENT AND 
CONTROL, DAMPING AUGMENTATION, AND POINTING CONTROL. 


DESCRIPTION 

ASSEMBLE THE PASSIVE MICROUAVE RADIOMETER SATELLITE. DURING THE ASSEMBLY, THIS SPACECRAFT UOULD BE 

INSTRUMENTED AND TESTED TO DEMONSTRATE THE VARIOUS TECHNOLOGIES DEFINED ABOVE. AFTER TECH 

DEMOS ARE COMPLETED, THIS SPACECRAFT UOULD BE MOVED TO ITS DESIRED LOCATION AND MADE OPERATIONAL. 


OR BIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee , km >600 
Inclination, deg 
Nodal Angle, dgg 
Escape dV Required, ui/s 


( ) Yes (X) No 

Perigee, km >600 

60 

Auy 


Tolerance + 

Tolerance ♦ 

Ephemeris Accuracy, m 


PO INTI 1IC/ ORIENTATION 

View Direction . ( ) Inertial ( ) Solar (X) Earth ( ) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 36. Field of View (deg) 1 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidauce) 

POWER 

( ) AC ( ) 1)C 

Power, W Duration, Hrs/Day 

Operating 500 

Standby (X) Continuous 

Peal 

Voltage, V 



Frequency, Hz 




MATA /COM! .U HI CATIONS 


lion i Lor i 11 v, n eq u i r eiuen L s : 

( ) Hone (X) Real t i 

( ) Encripl iou/Decr iptioi 

g) 


iiiie (X) Offline ( ) Other: 
iplion Required 
Uplink Required: Command Kate (KLS): 

On-Board Data Processing Required 
Descr 1 pt ion : 

DaLa Types: ( ) Analog ( ) Digital 

Filu (Amount): 

Live TV (lIours/Day ) : . . 

On-Board Storage (Mbit): 

DaLa Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


Frequency (llllz): 

Hours /Day 

Voice (Ilcurs/Day ) : 

Other : 

Downlink command rate: 
Downlink Frequency (lll!z): 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 

Mon-operational .Minimum 
Heat Rejection, w Operational Minimum 

Don-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


.^CHARACTERISTICS 
( ) Internal 


EQUIPMENT PHYSICAL 
Location 

Equipment ID/Function 

length: 13 

Length: 104 

Launch mass, kg: 
Consumable Types 


(X) External 
( ) Pressurized 
meters Width: 

meters Width: 

2000 

PROPELLANT 


ft 


Remote 

Unpressurized 
4 meters 
104 meters 
Return mass, kg: 


Height : 
Height: 


4 

80 


meters 

laetcrs 


(Stowed) 
(Deployed) 


Acceleration Sensitivity, (g) 


min: 0.00E+00 


max: 0.00E+00 


S 3 


CREW REQUIREMENTS 
Crew Size 

Skills (See Table g) 


EVA (X) Yes ( ) Ho 


Task Assignments 
I Skill T 1 2 
1 Level I 3 
I Hours/Day I 
Reason CONSTRUCTION 


1 12. 

I 3 


j_7 
] 3 


18 
T 3 


L 9 

13 


I 


Hour s/ EVA 888 


*TJ O 

o 3 

O 3» 

33 r. 
<0 -o 

C > 

Fg 

3 s 


SERVICING/ MAINTENANCE 
Service: 

Configuration Changes: 


Interval 
Returnables 
Interval 
Del iverables 


days Consumables 

kg Man hours required 

days Man/Hours Required 

kg Returnables 


kg 

kg 


SPECIAL COllSIDEKATIOUS/See instructions 
SURFACE ACCURACY REQUIREMENT WAVELENGTH/ 50 
MICROWAVE FREQUENCY <5 GHZ 






Boeing-Specific Input Data 


Mission 

Free 

(X) 


Five, 


yer 

Hot Serviced 



Remote TI IS 
Remote Manned 
Serviced at Station 
Serviced at Stution 


(TMS Retrieved) 
(Self-propelled) 


OPS CODE 


F 

FT 

Fit 

FST 

FS 


Platform Based 

( ) Hot Serviced P 

( ) Remote TII5 PT 

( ) Remote Manned PM 

( ) Serviced at Station (TMS Retrieved) PST 

( ) Serviced at Station (Self-propelled) PS 


Other 

( ) Space Station Based SS 

( ) Sortie SOR 


CONSTRUCTION/ SERVICING COMPLEXITY 
( ) Low 
( ) Medium 
(X) High 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 
Up 

Down 

Aero Return 

Support Equipment 

Length: 2,5 meters Width: 

Length: 26 meters Width: 

Mass: 2000 kg 

Manifest Restrictions 
(X) Ho Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 

Length of Beam Fab 
Humber of Appendages 

Humber of Modules Required to Assemble the Payload 


0 days 
days 

365 days/year 
10 man-days/year 
20 man-days/year 
148 man-days/year 
4 times/year 


2.5 meters 
12 meters 


Height : 1 meters 

Height: 3.5 meters 


*o ci ’■ 
02 
o > 
» r 

o -v, 

c v 

3a 


(Stowed) 
(Deployed ) 
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HCUF.5 HCUr.3 yCLLnRi DOLLAR* 


. •. . Ru^TcR - 
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- RECEIVER i 0 S l 0 eO 

: iNTCu & TEST 0300 
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r** r Drt flui-Cfc. REVISION 
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i..>icjr AwTUR INC 4*4* MANUFACTURING **** AnNUr AwTyRI.ru *♦*♦ MANUFACTURING 




# 44*4 43 4 

*♦ BOEING 
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SUE. Op Z 
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•3.0. 

mahufactlr 

total 



HOURS 

nGuR i 

DOLLARS 

DOL.mR i 

v 

STRUCT jRt 

iZZ-itZ. 

UOir. 

» . 4 V i V V 3 • 


.imC 

A S i I CO i 5 3 0 

1 4 Os 3 . 

Ci Of . 



c”2 

'■.il’RICAL SYSTEM 





*“ 

RECEIVER 10 ‘111! 

2 4 4 y . 

- 

4“4C&4 . 


L;:. 

ASSY I C / 0 3 5 0 3 

-Si . 

:r. 

::3*s. 
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-•OEI-1* mR&WARE subsystem 



,-CE HO SUPPORT HOURS 
. :.r ENGINEERING t INTEGRATION 

■ .AnE engineering 

. I’DIi GROUND test CONDUCT 
= T EMS FLIGHT TEST CONDUCT 

53. . 
I Cal 

95350 

3 
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-PFGRT EQUIPMENT CESIGN 

39127 


-UPPORT EQUIPMENT MF3 

27*23 


TCOLING 1 SPECIAu TEST EQUIPMENT 

12328 


SPARES 

19705 


LIAISON ENGINEERING 

180*4 


DATA 

304*7 


PROGRAM MANAGEMENT (ENG; 

9AI77 


PROGRAM MANAGEMENT MFQ) 

50359 





oOEIWu iiOURa swrtrtnf i r\£Z #'« r 




& ce:m<j 

DESIGN i BEv aHUF HOURS 

335*30 



BOEING 

hARr«i*«Ac cr L S uC nGvir. a 

ICa530 



BOEING 

SUPF'GR T HC'JRS 

AsSSGO 





• 



EOEING 

PRGGR»*irt iOuR l G ^ I ' » A c aCnE.<uL£ 



♦ M 



tILtll .11. 

1 * 


»** pch model revision mine :a ?n if-: 




.uimiumtuu DOLLAR! SUMMAR V IN MlwLlwlU •» • » *•»*»*»»» «* 


TITLE; PASSIVE MICROWAVE RADIOMETER 3S TEST -i.il. ..iz' 


i.'.RI WARE -UBSYSTEM COST (5M; 

51 5 TRUCTURE 

t : ELECTRICAL Sr3TEH 

SUBS i STEM HARDWARE SUBTOTAL i»M; 

jFS. 3USC3N/SIVEN COST < »M) 


•IE.E.TF tEmTAw- 
L.." r . HARD .Hr L 


21 . »s: :i. 02 ; 

>.214 6. S3? 

2i.SK C3.S*t 

•5.0 9.3 


3U3CQN; GIVEN .31-553 > SUBTQTa. tr.i 
lARDWARE ASSEMBLY 1 C/0 

HARDWARE SUBTOTAL <5N! 


3.3 
3. CIA 
C7.095 


.-..CAT Cun" ■! IM ) 

IiC'C.i -Hu INCCRIMO t INTEGRATION 
CJF T WARE ENGINEERING 
■ I STEMS GROUND 'EST CONDUCT 
SYSTEMS FLIGHT TEST CONDUCT 
PECULIAR SUPPORT EQUIPMENT 
'OGLING 5 SPECIAL TEST EQUIPMENT 
SPARES 

LImISON engineering 

DATA 

PROGRAM MANAGEMENT 


3 . 0 




C ■ Ss I 
1.05V 
C.SCa 


3.C0C 


SUFPOR ' EFFORT SUBTOTAL < »M . 


CA . ? 3 T 


ISA 


TOTAL . *M) (NOMINAL SCHEDULE'/ 


4 


35. 75 


l'AYLOAi) ELEMENT HAUL CODE 

ZF.RO-G BROMINE 1'IIASE SEPARATION BACX2006 


CONTACT 

Name DALE STALNAKER 

Address 1.EUIS RESEARCH CEIJTEU 


Te 1 eplioue 


STATUS 

( ) Operational ( ) Approved ( ) Planned (X) Candidate 


Desired First Flight, Year: 1999 Humber of Flights 


TYPE ... . 

( ) Science and Applications (llon-cmam.) 
( ) Commercial 
(X) Technology Development 

H Operations 
Other 

national Security 
Type number (see table A) 11 


Importance of the Space Station to 
this Element 

1 = Lov; Value, But Could Use 

10 “ Vital 

( ) Opportunity Scale =- 5 


1 Duration of Flight, Days 180 


OBJECTIVE 

TO STUDY ADD DEMONSTRATE THE HOMOGENIZATION AND PHASE SEPARATION OF 
POLYBROHIDE COMPLEX AND HYDROGEN CAS FROM AN AQUEOUS BROMIDE SOLUTION 
IN A WEIGHTLESS ENVIRONMENT. THE INFORMATION WILL BE USEFUL FOR 
DESIGNING ZINC BROMINE FLOW BATTERIES AND HYDROGEN BROMINE FUEL CELLS 
FOR SPACE APPLICATIONS 


DESCRIPTION 

tlYDROEROlIIC ACID, POLYBROHIDE COMPLEX, AND HYDROGEN GAS ARE MIXED INTO A SINGLE HOMOGENOUS STREAM AND 
C1RCUIATED THROUGH TEST CELLS TO SIMULATE FLOM-BY AIJD FLOW-THROUGH ELECTRODES. VARIOUS MIXING CONDITIONS 
WILL ALSO BE SIMULATED. THE TWO LIQUID PHASES AND THE GAS PHASE ARE THEN SEPARATED INTO THREE DISTINCT 
PHASES BY A CENTRIFUGE. THE LIQUIDS ARE RECYCLED TO BE MIXED AGAIN. THE SIZE AND QUANTITY OF GAS AND 
POLYBROHIDE PARTICLES III THE ELECTROLYTE ARE TO BE MONITORED AT THE INLETS AND OUTLETS OF THE MIXERS AND 
THE CENTRIFUGE. 


ORBIT CHARACTER I ST 1 CS . 
Geosynchronous Orbit 
Apogee, Ian 
I lie 1 inat ion , deg 
Nodal Angle, d<;g 
Escape dV Required, m/s 


) Yes (X) No 

500 Perigee, km 500 

28.5 


POINTINC/ORIEUTATION 

View Direction . ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-scc/sec 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


Operating 

Standby 

Cottage, V 


(X) DC 

Power, W Duration, Hr s/Day 

500 


Frequency, lla 


Tolerance + 
Tolerance + 
Ephemens Accuracy, m 


( ) Earth (X) Any 

Field of View (deg) 


( ) Continuous 


2 ° 
^ 2 
TJ O 
O z 

2 > 
31 r- 


-k5"tT 
c > 
> » 
n pi 

3 2 


DATA / Cy I iUI 1 1 1 CAT 1 Oil S 

lion l Lor ini’ Requirements: . 

h 1 ( ) Real time 


n 


Hone “ ( ) Realtime (X) Offline 

Eucript ion/Decr iptiou Required 
Uplink Required: Command Rate (UBS): 

On-Board Data Processing Required 
Descr lpL ion : 

Data Types: (X) Analog (X) Digital 

Filw (Amount): 

Live TV (llours/Day) : . . 

On-Board Storage (Mbit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


( ) Other: 


Frequency ( Mil z ) : 

Hour s/Day 

Voice (llours/Day ) : 

Other : 

Duvail ink command rate: 
Downlink Frequency (ifllz); 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 

Don-operational Minimum 
Heat Rejection, w Operational Minimum 

Don-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


|X^ External 


i;qU I PHEHT PHYSICAL . CHARACTER I ST1CS 
Location ( ) Internal 

Equipment ID/Fuuction 

L, m: .70 

L, m: .70 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


U, m: 
U, m: 

1 13 


Pressurized 
.30 
.30 


! ) Remote 
X) Unpressurized 
11, »a: .AO 

11, m: .40 

Return mass, kg: 


Stov/ed 

Deployed 


min:' 0.00E+00 


max: 0.00E+00 


CREW REQUIREMENTS 
Crew Size 1 


Task Assignments 


S KUV I Cl UG/1 1AI IITEUAHCE 
Serv ice : 

Configuration Changes: 

SPECIAL COHBIDEKATIOIIS/Seo Instructions 


$8 

3l 

O > 

■ — 


Skills (See Table B) 

1 Skill I 3 

1 

1 

i i r 

1 


1 Level I 3 

1 

1 

i i i 

1 


1 Ilours/Day I 

1 

1 

i i i 

1 

EVA (X) Yes ( ) Do 

Reason TEST 



Hours /EVA 300 



O *0 

c 2 
> Q 
r- pi 


Interval, days 
Returnables, f;g 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

llan/ilours Required 
Returnables, kg 


Eoeing-Specif ic Input Data 


tllSSIOII TYPE 
free Flyer 


Hot Serviced 
Remote TUS 
Remote Manned 
) Serviced at Station (TMS Retrieved) 

) Serviced aL Station (Sel f-prope 1 led ) 


( 

I 

( 

( 

I’lat ton. i Based 
( ) Mot Serviced 
( ) Remote TUS 
( ) Remote Manned 

( ) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


w 


ler 


Space Station Based 
( ) Sortie 

CONSTRUCTION/ SERVICING COMPLEXITY 
(X) Low 
( ) Medium 
( ) High 


Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 
Up 

Down 

Aero Return 


OPS CODE 

F 

FT 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 


SS 

SOR 


0 days 

0 days 

ISO days/year 
15 man-days/year 
4 man-days/year 
100 man-days/year 

1 times /year 


O O 
*n 3 
-c a 

O 2 

o s 

«C -TJ 

C 3> 

> o 

r* pj 

3* 


Support 


Equipment 

Length: 
Length : 

Mass : 


meters 

meters 


Width : 
Width: 


kg 


Manifest Restrictions 
(X) No Restrictions 
( ) Only uilh compatible payloads 

( ) MuL A /iave Docking Module 


meters 

meters 


Height : 
Height: 


meters 

meters 




Length oi Seam Fab 
Number of Appendage 
Humber of Modules R 


Required to Assemble the Payload 1 


6 DIA TANK 
BH 


POI YBROM IDE DROPLET 
AND H2 BUBBLE 
PAH I ILLE COUNTER 




PUMP 




1 ■ 


8 DIA TANK 

H2 


CENTRAFUGE 


FLOW CELLS. MONITORS 
AND VALVE HOUSING 


PUMP MOTOR 





-I f- 

0 


-4 1 H 


WE IGHT 250 LBS 


MUNIIURS AND 
MANUAI OVER RIDES 

i ocaieo on this 
SIDE 





ZERO 6 H2 BROMINE FUEL CELL SYS DRAW 01 
SCALE FULL PICTURE SCALE I TO 8 
UNITS IN 


INTERFACE WITH 
SPACE STATION 
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r, Sr .'.CSS PCiiCUT 


START 3 


REVISION NINE US r EERUARY 1982; 


CASE SPACE STATION HARDWARE ;DEV> 
. -R AP aO VS I JO SO ICO oO 30 IS 
.-.EhQTE 5 9 
•.SUPPORT I .3 1 .S 
..SUPPORT .S 1 1 t t 
4EISHT 90S 7420 
SCHEDULE 0 0 
PINAL i 0 
PLIOHT 9 0 
^DO-IMO 
SPARES 10 
at'S l 
CLASS 0 
tlLL 1 
DEV 


til PCN MODEL REVISION NINE la PES 1»S3 «*« 


ENGINEERING 444444 ENGINEERING UllltH ENGINEERING »*»•.* ENGINEER!. <0 


iitimiii millions minim 

L3 LIQUID DROPLET RADIATOR 
m 2 NEAT EXCHANGER SOaO 400 

M7 DROPLET OENERATCR-STRUCTURE 4a0 

ML DROPLET GENERATOR 1S40 S 0 0 

N4 PIPING 440 3 0 0 

M2 COLLECTOR 220 4 9 0 

MIT INTEGRATION t TEST 0400 

END 

— _ — 


■ ■IHIIIIt BCEINS 
DESI3N DEV SHOP :Ci 1 SHOP 
HOURS HOUR. DOLLARS * 


74149. 

21142 . 

0.594 

1 9 

07327. 

171 PS . 

3 • 973 

J4I4S. 

19243. 

3.022 

491 P . 

1211. 

9.3IP 

-457. 

• »37. 

9.al3 

23394. 

74. a . 

2.247 


SLS.3PE 

T5TA.. 

DCL.ARS 


m PCM MODEL REVISION NINE IS PES IPS 2 m 


NANUF ACTUR I NO ««»* MANUFACTURING 1444 MAHUF ACTUR TnO «»« * -ANUPACTURInu 



1444414414 MIL-IONS 4444444444 

MIM4I 

»*4 sCcI.su 

IMMIKU ii. i • jp 



S.P.L. 

a.c. 

.iANUFAXT'Jn TutAu 



riOUruS 

nCuf 3 

LCL.Ap.s l>3ul.Apl J 

S3 

LIQUID DROPLET RADIATOR 




.12 

MEAT EXCHANGER 5049 5 399 

7Ca33. 

11341. 

19.493 

M7 

DROPLET GENERATOR-STRUCTURE aaO 

4 3 9 9 




a 

24992. 

3914. 

3 . 5S6 

r»2 

DROPLET GENERATOR 1540 5 SCO 

27453. 

414c. 

3.S93 

*A 

PIPING 440 3 399 

.'397. 

1 5 T 3 . 

1 .993 

ni. 

COLLECTOR C2G 4 3 9 9 

t is • • 

rz* • 

C . ss3 

hC 

HARDWARE ASSEMBLY 1 CHECKOUT 9 -1 

v 5 


1 • 3 * S 

END 
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««« pcm model revision Hint is rti -•£’ 


• <l B0EING4ECEING «» F CM HOURS SUMMARY iCUivS FC1 •• tOE I >3 4 1 IE . 


title: space station hardware ;de>> 




LOSING HARDWARE SUBSYSTEM HOLRS 
* DESIGN 

ItV BMOF 

B.F... 


S3 i-IOUID DROPLET RADIATOR 000021 


1010*5 

n 
• ■ 
< i 
• * 

BOEING SUBTOTAL 222021 





HARDWARE ASSEmBlY 4 w 0 ZilZ 0 


BCEING SUPPORT HOURS 
31 STEM ENGINEERING 1 INTEGRATION 

37*0. 

SOFTWARE ENGINEERING 

P7S3 

SYSTEMS 

GROUND TEST CONDUCT 

4**07 

SYSTEMS 

PLIGHT TEST CONDUCT 

0 

SUPPORT 

EQUIPMENT DESIGN 

*722 

j JF FORT 

EQUIPMENT MP3 

7340 

TOOLING 

t SPECIAL TEST EQUIPMENT 

20*29 

SPARES 


17433 

LIAISON 

ENGINEERING 

10*31 

DATA 


1*99* 

PROOF AM 

MANAGEMENT ENGS 

*8030 

PROGRAM 

MANAGEMENT (HF3) 

44001 


BOEING HOURS SUMMARY REOAF 


M 

* 

4444444 

BOEING 

DESIGN 1 DEV SHOP HOURS 

03*200 

4 * 

4 

BOEING 

HARDWARE BFL 1 GC HOURS 

rococo 


4 

BOEING 

SUPPORT HOURS 

29/iOC 


X. 

BOEING 

fJwGSLAN HOUAI SOr.XNAw IJr.£2»uw£i 

“ I " s Z *: 


44 




4 « 


««» PCX MODEL REVISION NINE 13 FES IFiJ *•* 

.itiiiiiiiiiiiiimiiimiiiiimmiiMmimiimmimiiiiiiiiiiiMi.M 

UlUIUItlFtlUII DOLLARS SUMMARY IN HILLI0M5 4 I « 4 » » * » 4 4 * 4 4. 4 4 a 4 4 a 


TITLE! SFAOE STATION HARDWARE (DEV) 


DCVELiPMENTAL— 



flsun • 

-sAr* «m\r. 

HARDWARE SUBSYSTEM COST (IM> 

33 i-IOUID DROPLET RADIATOR 

17 . a 4 3 

::.S44 

SUBSYSTEM HARDWARE SUBTOTAL <*M» 

i?.«73 

2Z .344 

3FE. 3UBC0N. GIVEN COST ((H) 

a W 


SL6C0N/ GIVEN (SI-850) SUBTOTAL <»M, 


v. v 

HARDWARE ASSEMBLY S C/0 : 


1. 127 

HARDWARE SUBTOTAL C*M) 


23. * ' i 

s-JPF JRT COST 4M J 

SYSTEM ENGINEERING 1 INTEGRATION 

2.2C* 


SOFTWARE ENGINEERING 

0.7*2 


SYSTEMS GROUND TEST CONDUCT 

3.:*: 


SYSTEMS PLIOHT TEST CONDUCT 

J a V 


PECULIAR SUPPORT EQUIPMENT 

S.ftlS 

O.TSS 

TOOLING 1 SPECIAL TEST EQUIPMENT 


2.510 

SPARES 


2.084 

LIAISON ENGINEERING 

5. >57 


Data 

1 .2)0 


f KG3AAM MANAGEMENT 

4 a “Q2 

C.64* 

SUFRORT EFFORT SUBTOTAL *IM) 

I4.3S7 

3.CG3 


TOTAL («M) (NOMINAL SCHEDULE > 34.030 


31.974 


I 

* 


* 

t 

* 

* 
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PAYI.OAD ELEMENT NAME CODE 

SPACE COMPONENT LIFETIME TECH BACX2009 


CONTACT 

Name DAVID ENNIS 

Address ALES RESEARCH CEUTER 


S E . . 

Science and Applu .tions (Non-cornu.) 
Courier cial 

Technology Development 
( ) Operations 

( ) Other 

( ) national Security 

Type number (see table A) 15 


Importance of the Space Station to 

Telephone this Element 

1 = Low Value , But Could Use 

STATUS . 10 * Vital 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 7 


Desired First Flight, Year: 1996 Nuaber of Flights 1 Duration of Flight, Days 720 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY BASE FOR THE DEVELOPMENT OF DIVERSE HARDWARE 
COMPONENTS FOR WHICH A MULTI-YEAR OPERATIONAL LIFETIME UNDER SPACE 
CONDITIONS IS SPECIFIED. 




DESCRIPTION 

THE PROPOSED MISSION WOULD CHARACTERIZE THE PERFORMANCE LIFETIME OF CRITICAL COMPONENTS SELECTED FROM VARIED 
SPACE TECHNOLOGI ES . COMPONENTS REQUIRING EVALUATION IN THE SPACE ENVIRONMENT INCLUDE PRIMARY PROPULSION 
SYSTEMS: SOLAR CELL AND CHEMICAL BATTERY POWER UNITS; SPACE QUALIFIED SOLID 

FILM LUBRICANTS ; LASER AND CONVENTIONAL SPIN GYROS; MICROWAVfi AMPLIFIER CATHODS; AND SPACE SUITS. 


v 


ORBIT CHAP. ACT ERISTICS 
Geosynchronous Orbit 
Apogee, km 
Inclination, deg 


Nodal Angle, d^g 

e dV Required, 


Escape 


m/ s 


) Yes 
0 

0.0 

0 

0.0 


(X) Ho 
Perigee, km 


Tolerance + 0 

Tolerance ♦ 0 

Ephemens Accuracy, m 


0 

8 


POINTING /ORIENTATION 
View Direction 
Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 
Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


0.00 


( ) Earth (X) Any 

Field of View (deg) 0.00 


POKER 

( ) AC 


( ) DC 
Power , W 


Duration, Hr s/Day 


Operat in; 
Standby 


M 


tage, V 


0 

0 

8 


0.00 

0.00 

0.00 

Frequency, llss 


(X) Continuous 
0 




OF POdR QUAUTf 


V ■>! 


DATA /COI U :ll II 1 CAT 1 OIIS 

Moui Loring Requirements: . 

( ) Hone ( ) Realtime 


Moui Lor in 
( ) I lone 
( ) Liter i 
( ) Up l io 
(:;) On- Do 


Liter ipt ion/Decr ipt ion Required 
Uplink Required: Command Rate (RUS): 

On-Board . Data Processing Required 


( ) Offline ( ) Other: 


Description : 

Data Types: (X) Analog (X) Digital 

Film (Amount): 0 

Live TV (l!ours/Day ) : . Q .00 

On-Board Storage (Mbit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


I.ive TV (l'ours/Day ) : 
On-Board Storage (Mbit): 


Frequency (laiz): 


Hour s/Day 0.00 
Voice (Hours/Day): 0.00 
Other : 

Downlink command rate: 
Dov/nlink Frequency (MHz): 


Active ( ) Passive 

Temperature, deg C Operational Minimum. 

. Mon-operational .Minimum 

heat Rejection, u Operational Minimum 

lion-operational Minimum 


Maximum 
I l.i. :j mum 
Maximum 
Maximum 


EQUIPMENT PHYSICAL .CHARACTER I ST ICS . . 

Location ( ) Internal ( ) External 

Equipment ID/Function (x) Pressurized 

L, m: .50 U, m: .50 

L, m: .50 U, m: .50 

Launch mass, kg: 45 

Consumable Types 
Acceleration Sensitivity, (g) 


i ) Remote 

) Uupressur i zed 

H , m : .50 

11, u: .50 

Return mass, kg: 

min: 0 .00E+00 mas 


Stowed 

Deployed 

: O.OOE+OO 


CRH/ REQUIREMENTS 

Crew Size ( 

Skills (See Table B) 


EVA (X) Yes ( ) tlo 


Task Assignments 


Skill 


I Level 


I 1 I 


I llours/Day I 


Reason TEST COMPOIIF.IITS 


Hour s /EVA 


SERV1 CIUG/I1AIMTEI1AIICE 
Serv ice : 


Configuration Changes: 


Interval, days 
Returnablcs, kg 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

Man/Hours Required 
Returnablcs, kg 


SPECIAL COlISlDEUATlOiiS/Sce Instructions 



V 



: 4 

! • 

l » 



* 


: 


i 

* 


,i 


I 

■ 



Boeing-Specific Input Data 


IilSSIOli TYPE 


Free 



( ) 


Flyer 

Hot Serviced 
Remote TIIS 
Remote lianned 
Serviced at Station 
Serviced at Station 


OPS CODE 

F 

FT 

FI1 

(TIIS Retrieved) FST 

(Self-propelled) FS 


Platform Based 

( ) Hot Serviced P 

( ) Remote TIIS I'T 

( ) Remote Manned PM 

( ) Serviced at Station (TIIS Retrieved) PST 

( ) Serviced at Station (Self-propelled) PS 



iier 

) Space Station Based 
) Sortie 


SS 

SOU 


ISTRl 

n 

( ) 


C0ll§'l\!llCTI011/SKUVIClllG COMPLEXITY 
I.ov/ 

Medium 
) High 


Operations Times 
OTV II [i /Down 
OTV or TIIS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

Up 

Down 

Aero Return 


0.00 

8:88 


0 days 
0 days 

365 days/year 
10 man-days/year 
10 man-days/year 
20 man-days/year 
12 times/year 


Support 


Equipment 

Length: 
Length : 


0.00 meters 
0.00 meters 


Mass: 0 kg 

Manifest Restrictions 
(X) Ho Restrictions 

) Only with compatible payloads 
) Fly-Alone 

) Must have Docking Module 


Width: 0.00 meters 

Width: 0.00 meters 


Length of Beam Fab 0.00 
Mumper of Appendages . 0 
Humber of Modules Required to Assemble the Payload 0 


Height : 
Height : 


0.00 taeters 
0.00 meters 


it 



(Stowed) 

(Deployed) 
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(T' 

V* > 


i. 

I 

i 

i 

; 1 HATE 4--MAR-Q3 


- - - PRICE 84 - - 
ELECTRONIC ITEii 

timl: io. i7 

( 232010 / 


f SPACE COMPONENT TECH LAB EQUIPMENT 


PROTO T YF E QUANTITY 


UNIT UEIGHT 

3.000 UNIT VOLUME 


filename: re in . bat 


100.00 MUBE 

3.00 QUAMTITY/NHA 


1 

1 


RuGKAM COST ( $ 1000) 

DEVELOPMENT 

F RGDUC T I ON 

TOTAL COSI 

ENGINEER I NG 

..■RAF' T 1 iiu 

147. 

- 

147. 

DESIGN 

349. 

- 

34 7 « 

SYSTEMS 

19. 

- 

19. 

PROJECT MuMT 

1141 . 

- 

1141 . 

DATA 

120. 

- 

120. 

SUBTOTAL (ENG) 

l ' • 

1773 . 

— 

1773. 

• 

MANUFACTURING 

PRODUCT ION 

- 

- 

- 

PROTOTYPE 

3997. 

- 

3997. 

TOOL-TEST EQ 

1337. 

- 

1.337. 

SUBIOTAL(MFG) 

5364 . 

— 

5334 . 

TOTAL COST 

7140. 

- 

7140. 


f 

1 ! 

) 

! 

i 

l 

{ 


t r 


r 
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IV.V1.0AD ELEMENT IJAIU-: 
LIQUID DROPLET RADIATOR 


CODE 
BACX201 1 


COIITACT 

Name THEODORE MltOZ 

Address MASA-I.EWIS RESEARCH CEIITEU 


TYPE . 

) Science and Applications (Mon-comm.) 
) Commercial 

) Technology Development 
) Operations 

. ) 8St?J„.l Security 
Type number (see table A) 16 


Importance of the Space Station to 

Telephone 216 433-4000 X67 this Element 

1 - Low Value, But Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 5 

Desired First Flight, Year: 2005 Dumber of Flights 1 Duration of Flight, Days 365 


OBJECTIVE 

DEMONSTRATION AND TECHNICAL VERIFICATION OF AN ADVANCED LIQUID DROPLET 
SPACE RADIATOR CONCEPT UNDER ACUTAL OPERATIONAL SPACE STATION CONDITIONS 
(ZERO-GRAVITY, SPACE VACUUM, SPACE PLASMA, ATTITUDE CONTROL MANEUVERING 
PERTURBATION. ETC. , DURING LONG DURATION OPERATIONS). DETERMINE OPERA- 
TIONAL CHARACTER I S'fl CS , CONSTRAINTS AND EFFECTS OF SPACE STATION/ 
RADIATOR INTERFACE. 


DESCRIPTION 

THE CANDIDATE LIQUID DROPLET RADIATOR SYSTEMS COULD BE INTEGRATED/CONNECTED TO THE SPACE STATION THERMAL 
MANAGEMENT SYSTEM AT THE HEAT REJECTION INTERFACE POINT. THE SYSTEM ASSEMBLY WOULD BE INSTALLED AS AN 
AUXII.LIARY EXPERIMENTAL HEAT REJECTION SYSTEM. WASTE HEAT LOAD W0U1.D BE SUPPLIED BY THE SPACE STATION (AS AN 
OPTION A SEPARATE HEAT SOURCE COULD BE USED) COMMENSURATE TO THE SIZE OF THE LIQUID DROPLET RADIATOR SYSTEM. 
IT WOUi.D OPERATE AT ACTUAL SPACE STATION RADIATOR CONDITIONS OF INLET AND OUTLET TEMPERATURE, ZERO GRAVITY, 
VACUUM, SOLAR RADIATION, ATTITUDE CORRECTION AND MANEUVERING PERTURBATIONS AND WITH THE HTERFACE OF SPACE 
Pl.ASliA. PERFORMANCE WOULD BE EVALUATED FOR EFFICIENCY OF WASTE HEAT REJECTION. RESPONSE. TEMPERATURE DISTRI- 
BUTION COHTROLAF.ILITY, FLOW RATE, POTENTIAL OF LOSS OF WORKING FLUID AND SPACt STATION CONTAMINATION DUE TO 
VAPORIZATION AND NANUEVERING AND EFFECT OF SPACE PLASMA INTERFACE ON LIQUID DROPLET GENERATION, TRAJECTORY A 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, lu.i 
Incl inatiou, deg 
I.oda 1 Angle, dgg 
Lscape dV Required, u/s 


( ) Yes (X) No 
500 Perigee, km 

28.5 


500 Tolerance + 
Tolerance + 
Ephemens Accuracy, m 


POINTING/ORIENTATION , % 

View Direction „ (X) Inertial ( ) Solar ( ) Earth ( ) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec Field of View (deg) 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidauce) 


POWER 

( ) AC 


Operating 

Standby 

Peak 

Voltage, V 


(X) DC 

Power, W Duration, llrs/Day 

1000 24.00 

(X) Continuous 

Frequency, Ila 


O O 

-n 70 


*0 o 
o 5 

og 

33 r* 


O -q 
C > 

> a 

E 


1 





; 

i 

) 

» 

a 

: <» 

: • 

: » 

» * 

* 

v 

*1 

•* 

V 


rr 

ixi 


DATA /COMMUNICATIONS 

llouiloritte Requirements:. . 

I ) none “ 1 t ) Realtime (X) Offline 

liner inf ion/Decription Required 
Uplink Required: Command Rate (KBS) : 

On-Board . Data Processing Required 
Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 

Live TV (llours/Day ) : . . 

On-Board Storage (Mbit): 

Data Duhip Frequency (Per Orbit) 

Recording Rate (KBPS) 


) OLher: 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

. Mon-operational Minimum 

Heat Rejection, w Operational Minimum 

Mon-opera t iona 1 Mi n iraum 


Frequency (Ulz): 0.00 


llours/Day 

Voice (llours/Day): 

Other: 

Downlink command rate: 
Downlink Frequency (MHz): 


Maximum 

Maximum 

Maximum 

Maximum 


EQU l PI .CUT PHYSICAL . CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, hi: 10.00 

L, m: 10. 0 

Launch mass, kg: 
Consumable Types 
Acceleration Sen 

CREW REQUIREMENTS 


Crew Size 3 

Task Assignments 


Skills (See Table li) 

1 Skill I 11 I 12 

1 13 1 1 'll 


1 Level 13 1 3 

13 1 1 1 1 


1 llours/Day I 1 

1 1 1 1 i 

EVA (X) Yes ( ) Ho 

Reason INSTALIATION 

Hour s/EVA 16.00 

SLliVICIUC/MAIlITEHAllCE 

Service: 

Configuration Changes: 

Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 

Consumables, kg 
Man hours 
Man/Hours Required 
Returnables, kg 

SPECIAL CONSIDERATIONS/ See 

Instructions 



(X) External 
( ) Pressurized 
U, si: .50 

W, m : . 50 

3(5 00 

sitivity, (g) 


ixi 


Remote 

Unpressurized 
11, m: 5. Stowed 

11, m: 15. Deployed 

Return mass, kg: 


min: 0.00E+00 


raax: 0.O0E+00 


origInau PAGE \ Y > 
OF PPOR QUALITY 


OPS CODE 


illSSIOiJ TYPE 
Free Flyer 
( ) Wot Serviced 
( ) Remote TIiS 
( ) Demote Mo need 

( ) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-Propelled) 

Platform Baaed 
( ) Mot Serviced 
( ) Demote TiiS 


Demote Manned 

Serviced at Station (TMS Retrieved) 
Serviced aL Station (Self-propelled) 


t her 

X) Space Station Based 
) Sortie 


COMETRIICTI Oil/ SERVICING COMPLEXITY 
(X) Lou 
( ) Medium 
( ) Ililili 


Operations Times 
OTV Up/Doun 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
F.VA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

Down 

Aero Return 


0 days 
0 days 
365 days/year 
10 man-day s/ year 
20 man-day s /year 
20 man-days /year 
6 times /year 


Support Equipment 

Length: 
Length : 

Mass : 


meters 

meters 


Width: 
Width : 


Manifest Restrictions 
(X) Mo Restrictions 
( ) Only wiLli compatible pay loads 
( ) Ily-Alone 

( ) Must have Docking Module 

Length of Beam Fab 
llumhcr of Appendages 

Dumber of Modules Required to Assemble the Payload 




-Specific Input Data 




i 


meters 

meters 


Height: .5 meters 

Height: 1 meters 


(Stowed) 

(Deployed) 
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. S. 'ACE5 PCrtGUT 
START 5 


REVISION NINE <13 FEBRUARY 1582) 


CASE HC-BRGHINE FUEL CELL 3YSTEH--SF ACE TEST HAKUARC 

SURA f ad 73 130 SO ICO 69 30 IS 

REMOTE 0 0 

A SUPPORT 1 .3 1 .3 

BSUPPORT .31111 

WEIGHT 0 0 70 CSO 

SCHEDULE 00 

FINAL 1 0 

FLIGHT 0 0 

TOOlINO .2 

SPARES 10 • 

SETS 1 
CLASS 0 
HILL 1 
DEO 

l« PCM MODEL REVISION NINE 13 FES 1)32 »*» 


i(imiiimui)iiiiiimiiuiiiii>iiuiiiiimu uttiiMiKdiaiimimui 

ENGINEERING •»«»«« ENGINEERING IlltUU ENGINEERING Him ENGINEERING 


iiumio MILLIONS «»•»»••»*» ittmiut SOCInG iiiittu.i 

7ESI3N DEV SHG r SE3 1 SHGF 
HOURS HOURS Oul.ARS 


3US. uFE 
TOTAL 
DOLlARS 


SI TOTAL FUEL CELL SYSTEM 

.12 BUBBLE FARTICLE COUNTER 10 S 1 100 

HA FUMf IS 3 0 ?0 

T FJHP HOTOR 13 3 9 70 

HC STRUCTURE S3 I 0 9 

a 2 CENTRIFUGE 15 3 '0 70 

.IS CENTRIFUGE CO S 0 70 

N3 BROW SE ^TANR 33 3 0 73 

3 nC TAHP. Cw C 0 70 

cC electronics 

Li ELECTRONICS 2 3 0 100 


£.;G 

• iFu 


23. 

46. 

1416. 

1766. 

141*. 

-*7. 
'HI. 
*« . 

13. 


la • 


S7 3. 
423. 
III. 
62. 


. i ... 

0 • v 0 a 
1. Ill 
1.174 

0. ICS 

ice 

..'.IS 

1 . GO* 


.•4 p CM MODEL REVISION NINE 


IS Fit IrSS 


"ANUFACTURING ***• MANUF ACTUR IN3 tttt NANUFA’.’L- .»G »**> mAnlp ACTURING 


•llltittat MILLIONS 


tilulim BCE IN* t.ilmi.l 
B.F.L. 3.C. .iANLpACTUR 

HOURS iiCURS l.-.ARS 


SOS. 2FE 
_T3TAU_ 
DGLlARS 


6 . 

1. 

44 

Xi 
H2 
a' 3 


*ITAL FUEL CEL. SYSTEM-STRUCTURE 
SuBBLE -ARTICLE COUNTER 60 5 3 0 100 

1310 


PUMP 13 2 3 9 ’-I 
FUMP HOTOR 13 3 3 0 70 
STRUCTURE Si U 3 G G 
CENTRIFUGE 13 5 3 0 70 
CEnTR I p UGE CO S 3 0 70 
BROMINE TANK 23 3 3 0 50 


•177 

.si: 


s-GC 

-U3 



I4C. 


- 5 a. 


.4C . 


ICG • 


3. CG3 
G • Gaa 


: . .3: 


XJ 

PUMP MOTOR »S 5 J j fw 

1*10. 

142* 

0.222 



H Z 

STRUCTURE *05300 

1974. 





X3 

5ENTR-IFU0E IS ! 3 0 90 


0 • 2/1 
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CENTRIFUGE 20 S 3 0 90 

ialLo 

• 1.4 

■ * ••• 


OF POOR QUALITY 

M3 

BROMINE TANK 31 S 3 0 90 

300. 

iZv • 






731. 

I4i • 

0..35 



M3 

H2 TANK 20 S 3 0 70 * 

all. 

*Z. 

0.034 




ELECRONIlS 






£4 

ELECTR0NIC3 2 0 3 0 100 

•Zi • 

f 4. 

0.01* 



CHI' 

44* ROM MODEL REVISION 

NINE 1 

3 FEB IPS 

I 4*4 



u< 

BOEING. BOEING 44 PCM HOURS 

SUMMARY HOURS 

f C il * • 

rOEINOlBCEI.O 

4 0 34 


U* 


||||ttM4UI44 



4444 

* f 

TITLE: H2-BR0MINE FUEL CELL SYSTEM— 3F ACE TEST 

rtAnl-ARc 





BCEIN5 HARDWARE SUBSYSTEM HOURS 







DESIGN dev 

SHOP 

B.F.L. 

o.c. 


»; 

TOTAL FUEL cell SYSTEM-S 

£443 

1434 

PCS* 

1433 


BO 

ELECTRONICS 

13 

4 . - 

aCii 

?4 



BOEING SUBTOTAL - 

54*1 

1*33 

10214 

1532 



HARDWARE ASSEMBLY l-C.'G l~ti 


DOLING SUPPORT HOURS 


SYSTEM i 

ENGINEERING 1 

INTEGRATION 

5*74 

SOFTWARE ENGINEERING 


1443 

5Y3TEMS 

GROUND TEST 

CONDUCT 

1*14 

SYSTEMS 

PLIGHT TE3T 

CONDUCT 

470 

SUPPORT 

TOUT PMEMT "Sc 

TT5R 

SUPPORT 

EQUIPMENT MFG 

470 

TOOLING 

l SPECIAL TEST EOUIPMENT 

1 47" 

irARES 



1175 

LIAISON 

ENGINEERING 


1077 

DATA 



nci 

PROGRAM 

MANAGEMENT 

i(NG) 

33«. 

f RuGRAM 

MANAGEMENT 

f NF3> 

C9-3 


BOEING HOURS sCFFAn / RECAR 



BOEING 

DESIGN 1 DEV SHOP aGuRS 

•ooo 


30EING 

HARDWARE BPL 1 GC HOURS 

13500 


BOEING 

SUPPORT H0UR3 

CC900 


BOEING 

PROGRAM HOURS i NOMINAL SCHEDULE 

44 CO 9 


* >» . 


«»» PCM NOBEL REVISION NINE IS FES .733 tu 

. t HltlllilMItilUlltllitlMIMlimOtll* IHMKIiUllllllKlitlflltlitlll 

MMimiimmti dollars summary in ailliol'3 «•••»*•*«•»*»*»•*.• 
title: hc-bp.gmine fuel cell SYSTEM— SPACE TEST HARDWARE 


HmRDUARE 3UB3Y3TE 1 COST <SM> 

B1 total FUEL CELL 3TSTEM-STRUC 
SC ELECTRONICS 

SUBSYSTEM HARDWARE SUBTOTAL i Ifw 
GFE/SUBCDN/ GIVEN COST <IM) 


SUSCGN/ GIVEN .3i-330> SUBTOTAL i4Mi 


-DEVEUGPmCNTAL — 

engr. hardware 

V.4SC 1.313 

G.vCl 0 . 0 3 o 

C . A 3 i I • 4 v A 

:.i 

0 * C I • . 


HARDWARE ASSEMBLY i C. 0 




HARDWARE SUBTOTAL ;»K> 


SufrSRT COST < *44 > 

SYSTEM ENGINEERING I INTEGRATION 
SOFTWARE ENGINEERING 
SYSTEMS OROUND *E3T CONDUCT 

systems r.igmt test conduct 

PECULIAR SUFFQRT EQUIPMENT 
TOOLING I 3FCCIAL TEST ESUIFME >T 
SPARES 

.IAI3GN ENGINEERING 
DAT A 

PROGRAM MANAGEMENT 


I. SO 
0. .IT 
y.CTS 
0.0 

9.033 3 . 04 ' 

0 . 1 7 ‘* 
’ . • 40 



SUPPORT EFFORT 3UBT0 T Au i»M.' 


TOTAL >»Mi v NON INAL SCHEDULE . 




PAYLOAD ELEMENT HAUL CODE 

ion thruster effect on led power r.Acx20i2 


COtITACT 

Name CAROLYN PORVIS 

Address UASA-LEUIS RESEARCH CENTER 


TYPE 

k 

n 

Type 


Science and Applications (Non-cornu.) 
Commercial 

Technology Development 

Operations 

Other 

National Security 
number (see table A) 11 


Importance of the Space Station to 

Telephone 216 433-4000 X52 this Element 

1 = Low Value, But Could Use 

STATUS . 10 ■ Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 4 

Desired First Flight, Year: 1996 Humber of Flights 1 Duration of Flight, Days 90 


OBJECTIVE 

TO OBTAIN ESSENTIAL KNOWLEDGE ON POWER SYSTEMS OPERATING 111 All ION 
THRUSTER GENERATED PLASMA PLUME WHICH IS HEEDED FOR DESIGN AMD 
DEVELOPMENT OF ADVANCED PHOTOVOLTAIC SPACE POWER SYSTEM WITH HIGH POWER 
AND NIGH VOLTAGE. 


DESCRl PTIOII 

PROTOTYPE OF ADVANCED PHOTOVOLTAIC SPACE POWER SYSTEMS MUST BE OPERATED III HIE VICINITY OF AM ION THRUSTER 
IN ORDER TO CA1II ESSENTIAL EXPERIMENTAL DATA. THIS DATA WILL BE ANALYZED TO YIELD BASIC KNOWLEDGE ABOUT THE 
PHYSICAL PROCESSES Alii) ULTIMATELY VERIFICATION OF ANALYTICAL MODELS AND PRACTICAL POWER SYSTEM DESIGNS. 

THE EFFECTS OF BOTH NATURAL PLASMA ENVIRONMENT AND ION ENGINE GENERATED PLASMA ENVIRONMENT MUST BE 
DETERMINED POWER LOSSES, ARRAY DEGRADATION AND ELECTROMAGNETIC INTERFERENCE ARE OF MAJOR CONCERN AND MUST 
BE CAREFULLY CONTROLLED. DATA MUST BE OBTAINED FOR A VARIETY OF THRUSTER PROPELLANTS AND USEFUL FOR ARRAY 
TYPE, SIZE AND VOLTAGE SCALING. 

BOTH PLASMA AND CONCENTRATOR SOLAR ARRAYS MUST BE ANALYZED AND TESTED INCLUDING THE EFFECT OF MODIFICATIONS 
INCORPORATING MITIGATION TECHNIQUES SUCH AS INSULATING AND BIASING. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, ku 
Inclination, deg 
Nodal An^le, dyg 
Escape uV Required, m/s 


( ) Yes (X) No 
500 Perigee, km 
28.5 


500 


Tolerance + 

Tolerance + 

Ephcmens Accuracy, m 


O O 
^ a 

-D O 
0 5 
O £ 

JLc.. 

O 

c > 
£8 
3 £3 


POIIITI NC/OU I Eli TATI Oil 

View Direction % ( ) Inertial (X) Solar ( ) Earth ( ) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec Field of View (deg) 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrict ions (Avoidance) 


POWER 




( ) AC 

( ) DC 




Power , W 

Duration, Ur s/l)ay 


Opcrati ng 




Standby 



( ) Continuous 

voltage , V 


Frequency, Hz 



DATA /cyuiiin.11 CAT i oi i y 

Monitor in- Requirements: . 

' N " 1 ( J Realtime 


n 

w 


Hone " ( ) Realtime (X) Offline 

Encriptiou/Decript ion Required 
Uplink Required: Command Rate (KBS): 

On- Coat d Data Processing Required 
Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 

Live TV (Rours/Day ) : . . 

On-Coard Storage (Mbit): 

Data Dump Frequency (Per Orbit) 

Recording RaLe (KBPS) 


( ) Other: 


THERMAL 


(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

Ilon-op^ration^l Minimum 
heat Rejection, u Operational Minimum 

lion-opera tiona 1 Minimum 


Frequency (l31z): 


Hour s/Day 

Voice (llours/Day ) : 

Other: 

Downlink command rate: 
Downlink Frequency (Kilz): 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, ra: 1.00 

L, ra: 1.00 

Launch mass, kg: 
Consumable Ty 


ii 


External 
Pressurized 
11, m: 1.00 

W. u: 1.00 

1 12 


(X) Remote 
(X) Unpressurized 
11, m: 1.00 

II, ra: 1.00 

Return mass, kg: 


Stowed 

Deployed 


Acceleration 

Sensitivity, (g) 

lain : 

0.00E+00 

max: 

0.00E+00 

CREW REQUIREMENTS 
Crew Size 

Task Assignments 





Skills (See Table B) 

1 Skill ! 12 

113 

114 

17 

18 |9 ’ 1 10 


1 Level I 3 

1 3 

1 3 

13 

13 13 I 


I Nours/Day I 

1 

1 

1 

1 1 1 


EVA (X) Yes ( ) Ilo 


Reason DEPLOYMENT 


Hours/EVA 120 


SERVICING/ MAI HTEIIAIICE 
Service: 

Couf iguratiou Changes: 


Interval, days 90 

Retuvnables, Kg 
Interval, day 
Deliverables, kg 


Consumables, kg 100 

Man hours 8.00 

Man/liours Required 
Returnables, kg 


SPECIAL COM SI DELATIONS/ See Instructions 

OiiS 1 HER INTEGRATING THIS MISSION WITH CACX200C (LARGE SOLAR CONCENTRATOR) TO CREATE A POUER SYSTEM, 
ES LARCH PI.ATF0RM. ALSO INCLUDE BACX2023 (SOLAR SUSTAINED PLASMA). 
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5 
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Boeing-Specific Input Liata 


TYPE 


OPS CODE 

Flyer 

Hot Serviced 


F 

Rei He TMS 


FT 

Remote Manned 


FM 

Serviced at Station 

(TIIS Retrieved) 

FST 

Serviced at Station 

(Self-propelled) 

FS 

form Based 

Mot Serviced 


P 

Remote TiiS 


PT 

Remote Manned 

(TMS Retrieved) 

PM 

Serviced at Station 

PST 

Serviced at Station 

(Self-propelled) 

PS 

:r 

Space Station Based 


SS 

Sortie 


SOU 


COIlSTKlICTlOli/SERVICIHG COMPLEXITY 
( ) Low 
(X) Medium 
( ) High 

Operations Titles 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 

EVA Service 20 

Experiment Ops 30 

Service Frequency 3 

Delta Velocities 
Up 
Down 

Aero Return 

Support Equipment 

Length: 3 meters 

Length: 12 meters 

Mass: 200 Lg 

Man nest Restrictions 
(a) Mo Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


0 days 
0 days 

VO days/year 
n man-days/year 
man-days /year 
man-days/year 
times /year 


Width: 

Width: 


Length of Beam Fab 

ttete Sl tebSlSSHiS 


.5 

.1 


meters 

meters 


Height : 
Height: 


meters 

meters 


(Stowed) 
(Deployed) 


equired to Assemble the Payload 
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ION THRUSTER EFFECT ON LEO POWER 2012 




EVA 

Lock Ion thruster 

Activate lights 

Activate remote TV 

Survey work area with RTV 

Gather tools 

Assemble solar array 

Mount solar array near ion thruster 

Cable up solar array 

Record power output measurements for solar array 

Activate recording devices 

Stow tools 

Deactivate RTV 

Deactivate lights 


• • - 


ORIGINAL PAGE !$ 
OF POOR QUALITY 


i 

v. > 


. . 1 T L 4 * • An - i 3 


• * * * . .fc a 4 - 

2l*:*r;.h , ;w it... 

n^t *g:j? 

• Zb Jv 1 J ' 


re:;: . 


i-n-i'i? EFFECT 0« 

.£S ?04f* 



• un»: : 

-£ i j»« t or'.;:- 

- 3Tw7VPfc uLmnTITV 

i.vso jhir 

yuLUhl. 

j'jn.'i 20 f 1 1000 

5EVEL0?«ENT 

rf. : vv. ’ . I :J 

-«u l.«2£RlN‘j 

••r.i »F* I MS 

371. 

- 

I Ei 0 Srr 

1SC3. 


aiiTEhE 

:sj. 

- 

4RC-E0* .-.unT 

4»6. 


£ ii T • i 

81. 


iwG TO t'lik ■ EfiG / 

SS7S. 


. i.' n JPmO Ten 1 JG 

PRODUCTION 

. 

.. 

? RCTCTY«E 

- — 127^, 

• 

• juL" TEST EG 

”.S.’ 

. 

ice T 0 T AL rtP 3 / 

S012. 


CThu COST 

.58? . 

. 


::c 

ti'tt'iil T « 


:ekgn ?».c:uR: 

uw i jHT 
vinf I T'; 

.ifg. complexity 

• i£i» IS3Z3N 
is.$ZJH a £ r £ A T 

e3u:me.st :«a33 
INTEGRA T ZSN - E v E L 


ELECTRONIC flECHAN I CAL 
3.000* 243.000 


42.3C0 

10.337 

0.100 

o.oco 

***** 

0.0 


? .:? *♦ 
7.133 

o.rco 

0.000 

***** 

0.0 


:cta. coe- 

2 *1. 

1 « . 9 . 

^ “ 1 . 

* * 3 . 

31 . 
::.*3 


:: i : . 

4354. 

pro: • ocr 

c.ijlnlr h» 23»1P..£.\I T*f 
.* r. C * .• T ? E : ijP f ^ - 7 i 

F R -j 7 „ iw^El LLE r ACTOR 
C«'-*LT . 01. -RACTI3I? 

FAR Or ?5C>i»« Ly-jY 
* Ee I : !«. I r ■’ r AO TP? 
r.;#r riE*. 


* .330 

1 . • 

.:: >• 

. w 0 4 * 

:.:oo 

:’sr* 

I • V 


.c.itOULE 

DEVELOPMENT 


3TAKT 
jhN 37 


< ii> 


6 :rst ircts 

•«ov •:"* 


; . r r Lr n£N T AL i/»F JRMnT I 
- • < ?• - r EC 2 0 »1 1 C 2 
£02 iu.'. * ICii 
IE. 33aT rtuwTIPLIER 

**e: ranges 

.*,• .n 

liriTi \ 

. '4 

•.tt «. : 


i?S4 

0.00 

1.14 

DEVELOP *£«•? 
4019. 
4339. 
::*o. 


. C . w--f 


- INlL.i 
2EP 33# 


TO Thu .GO 
40 i r . 

• 73 - 


PAYLOAD ELEMENT IIAtiE CODE 

CREW SYSTEl 3- LUES I S STATION DACX2013 


CONTACT 

Name richard Kennedy 

Address J0NII50N SPACE CENTER 


Tc I cplionc 


STATUS 

( ) Operational 


) Approved ( ) Planned (X) Candidate ( ) Opportunity 


Science. and Applications (Nou-couu.) 
Commercial 

Technology Development 
Operations 
Other 

National Security 
Type number (see table A) 15 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 10 


Desired First Flight, Year: 1994 Number of Flights 1 


Duration of Flight, Days 365 


OBJECTIVE 

TO PROVIDE THE TECHNOLOGY DKVELOPI1ENT A1ID DEMONSTRATION OF THE SYSTEM 
REQUIRED FOR EMESIS COLLECTION, FACE WASH, AND CLEANUP. 


DESCRIPTION 

BY PROVISIONING THE INITIAL CONFIGURATION WITH AN EMESIS STATION, THIS MISSION WILL PROVIDE FOR DIRECT CREW 
INVOLVEMENT WITH THE SYSTEM IN THE ACTUAL OPERATING ENVIRONMENT. OPERATION BY THE CREW WILL BE UNDER 
SlilUIATED CONDITIONS OR, IF REQUIRED, UNDER ACTUAL EMESIS CIRCUMSTANCES. 


ORBIT CCARACTEUI STICS 
Geosynchronous Orbit 
Apogee, ku 
Inclination, deg 
Nodal Angle, deg 
M scape dV Required, ni/s 


( ) Yes (X) Ho 

500 Perigee, ku 500 
28.5 


POl NT INC/OKI EUTATION 

Vieu Direction ( ) Inertial ( ) Solar 

Trull) Sites (if knoi/n) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/6ec 

Special Restrictions (Avoidance) 


POWER 

( ) AG 

( ) DC 
Poucr, W 

Duration, Nr s/Day 

Operating 

200 

0.5 

Standby 



Peal 

Voltage, V 


Frequency, Hz 


Tolerance + 

Tolerance + 

Ephcincns Accuracy, m 


( ) Earth (X) Any 

Field of Vieu (deg) 


) Continuous 


o ° 

^ 2 


tj o 
O =5 



O -o 

C 3D. 

> O 

C n 1 

-i 


DATA/CQllliUUICATIOtlS 

Monitoring Requirements:. . . . 

m [lone ° 1 ( ) Realtime ( ) Offline 


) Encr iption/Decr iption Required 
‘ " ' e 

ii 

( ) Digital 


( ) Other: 


( ) Uplink Required: Command Rate (KBS): 

( ) On-Bogi d . Data Processing Required 


Description: 

Data Types: ( ) Analog 

Film (Amount); 


Live TV (hour s/Day ): . . 

On-Board Storage (Mbit): 

Data Dump Frequency (Per Orbit) 
Recording Rate (KBPS) 


Frequency (l31z): 

Hours/Day 

Voice (Hours/Day): 

Other: 

Downlink command rate: 
Downlink Frequency (lBIz); 


' t 

I Jk 

: • 

; * 

* ' 

! » 

* 

i 

* 


TU CR UAL 

( ) Active (X) Passive 

Temperature , deg C Operational Minimum . 


Ueat Rejection, w 


Ilon-op^ration^l Minimum 
Operational Minimum 
lion-operational Minimum 


Maximum 

Maxjmum 

Maximum 

Maximum 


EQU I PI 2K1JT PHYSICAL , CHARACTERISTICS 
Location (X) Internal 

Equipment lD/Function 

L, u: 1.00 

L, m: 1.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(X) Pressurized 
H, u: 0.50 

W. m: 0.50 


! ) Remote 

) Unpressurized 
11, m: 0.50 

II, m: 0.50 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 


max: 0.00E+00 


CKLW REOUIRELEIITS 
Crew Size 

Skills (See Table 1$) 


EVA ( ) Yes (X) Ho 


Task Assignments 

]_Skill j 11 

I Level I 2 

I liours/Day I 
Reason 


I 


Hour s/EVA 


SERVICliJC/MAIIITEllAHCE 

Service: 

Interval, days 
Returnabtes, leg 

Consumables, kg 
Man hours 

Configuration Changes: 

Interval, day 
Deliverables, kg 

Man/llours Required 
Rcturnables, kg 


SPECIAL COIJSIDERATIOUS/See Instructions 
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OPS CODE 


l.lSSIOti TYPE 
El' cl* Flyer 
( ) ilol Serviced 
( ) Remote TiiS 
( ) Remote Itamied 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-Propelled) 

Platforiii Based 
( ) Hot Serviced 
( ) U 01.10 tc 11 IS 
( ) Remote lianned 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced aL Statioii (Self-propel led) 

OLlier 

(X) Space Station Based 
( ) Sortie 

COIISTUUCTIOU/SERVICIUG COIIPLEXITY 
(X) 1.017 
( ) Medium 
( ) High 


Operations Times 
OTV Dp /Down 
OTV or TIIS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

up 

Down 

Aero Return 

Support Equipment 

Length: 

Length: 


0 days 
0 days 

365 days/year 
A man-days/year 
man-days/year 
2 man-days/year 
A times/year 


meters 

meters 


Width: 
Width : 


Manifest Restrictions 
(X) iio Restrictions 
( ) Only with compatible payloads 

t j liu^l^ave Docking Module 
Length of beam Fab 


Length 
Dumber 
Ihs. her 


RPEendages 
of nodules Re 


es Required to Assesible the Payload 




1 


eing-Specific Input Data 


meters Height: 

meters Height: 


meters 

meters 


(Stowed) 

(Deployed) 
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Cost Data 


Hume and Phone Number: C. REID 3-2020 


DESCRIPTION 

BY PROVISIONING TI1E INITIAL CONFIGURATION WITH AN EMESIS STATION, TNIS MISSION WILL PROVIDE FOR DIRECT CREW 
INVOLVEMENT WITH THE SYSTEM IN THE ACTUAL OPERATING ENVIRONMENT. OPERATION BY THE CREW WILL BE UNDER 
SIMULATED CONDITIONS OR, IF REQUIRED, UNDER ACTUAL EMESIS CIRCUMSTANCES. 


; 

a 

! A 

: • 

; » 

I • 

* 




4 

h 


.1 

*• 


luu Dry Weight: 152 pouiuls Volume: 12.00 cubic feet 
Structural Weight (includes typical "mechanical" items listed below): 140.00 pounds 
Design Complexity: 8 


Manufacturing Complexity for Structural/Hechanical Items: 5 

Typical "mechanical" items include enclosures, optics, motors, blowers, .gyros, batteries, 
cables, connectors, switches, indicators, cathode ray tubes, antennas without electronics, 
mechanisms, waveguides , etc. 

Electronic Equipment Description: Analog 10 % 

Digital 20 % 

Power Supplies 60 % 

Other 10 £ , 

Manufacturing Complexity for Electronic Items: 5 


Weight of the Circuit Board and Electronics Mounted on it: 4.00 pounds 

Material Used for the Enclosure: STAINLESS Machine Casting? No 


Of the electronics weight, what % is off-the-shelf? 0 

Of the sturctural weight, uliat Z is off-the-shelf? 0 


Manufacturing Degree of Automation 

Electronics ( ) Low (X) Medium 

Mechanical ( ) Low (X) Medium 



Is the item Hardened? No 
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% 

* 
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PAYLOAD ELEMENT NAME CODE 

DISHWASHER/CLOTtlKS WASHER BACX2014 


TYPE 


RICHARD KENNEDY 
JOHNSON SPACE CENTER 


va j 

II 


COIITACT 

Name 

Address 


Telephone 

STATUS % , % 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale - 10 

Desired First Flight, Year: 1991 Humber of Flights 1 Duration of Flight, Days 

OBJECTIVE 

TO TEST DISIIWASUElt/CLOTUESUASHER OPTIOIIS PRIOR TO PERMANENT 
1NSTAI.LATI011 III SPACE STATION. 


( ) Science and Applications (Non-cornu. ) 
( ) Commercial 
(X) Technology Development 
Operations 
Othgr 

. National Security 
Type number (see table A) 15 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 


365 


DESCRIPTION 

THIS MISSION UILI. PROVIDE T11E CONDITIONS NECESSARY FOR THE TECHNOLOGY DEVELOPMENT AND DEMONSTRATION OF 
APPLIANCES REOUIRED TO CLEANSE EATING APPARATUS AND CREW APPAREL. THIS MISSION CAN BE ACCOMMODATED OH THE 
INITIAL SPACE STATION CONFIGURATION WITH THE TECHNOLOGY TRANSFERRABLE TO THE EVOLUTIONARY GROWTH 
CONFIGURATION . 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, kui 


Inclination, deg 
Nodal Angle, deg 
Escape dV Required, 


m/s 


( ) Yes (X) No 
500 Perigee, km 
28.5 


500 


POI MT1HC/ORI ROTATION 
View Direction 
Truth Sites Ilf known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


POWER 



( ) AC 

(X) DC 
Power , W 

Duration, Nr s/Day 

Operating 

Standby 

500 

2.00 

VoTtage, V 


Frequency, Nz 


Tolerance + 

Tolerance + 

Epheraens Accuracy, m 


( ) Earth (X) Any 

Field of View (deg) 


) Continuous 


O ° 

^ 2 

T3 O 

-h~- 

30 r* 

lO TJ 

C 3S. 

> a 
C M 


D 






i 

/ 

d 

* 

v 


DATA /CQI dim 1 1 CAT 1 01 1 3 

^(‘nsiito ( ) Offline ( ) Other: 
( ) Rucr i j/t ion/Decr ipt ion Required 
( ) Up 1 i uk Required: Command Rate (RBS): 

( ) On- Board Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) DigiLal 

Kilu (Amount): 

Live TV (l!ours/Day ) : 

On-Board Storage (Mbit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 

THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum. 

Mon-operational .Minimum 
Operational Minimum 
Mon-operational Minimum 


Frequency (idlz): 

Ilours/Day 

Voice (Ilours/Day): 

Other : 

Downlink command rate: 
Downlink Frequency (iQlz); 


Heat Rejection, w 


Maximum 
Maximum 
Maximum 
I lax imum 


EQUI PI iEHT P1IYS ICAL , CliARACTERI STI CS 
Location (X) Internal 


ion tXl Internal 

Equipment lD/Punction 

L, u: 1.00 

L, u: 1.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


! ) External 
X) Pressurized 
W, u: 1.00 

u, i8d 


( ) Remote 
( ) Unpressurized 
11, m: 1.00 

11, m: 1.00 

Return mass, kg: 


Stowed 

De^gyed 


min: O.OOE+OO 


max: 0.00E+00 


CRL1J REQUIRE! 1EIITS 
Crew Size 

Skills (See Table B) 


EVA ( ) Yes (X) Mo 


Task Assignments 
I Skill I 11 


I Level | 2 

I Ilours/Day I 


Reason 


I I 

Hours /EVA 


SKRVTCI UC/MAIMTEHAMCE 
Service : 


Configuration Changes: 

SPECIAL COMSIDERATIOMS/See Instructions 


Interval, days 
Returnablcs, kg 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 
Man /Hours Required 
Returnables, kg 
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Boeing-Specific Input Data 


MISSI01I TYPE 
Free Flyer 
( ) Ilo L Serviced 
( ) Remote TilS 
( ) Remote Manned 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 


F 

FT 

FH 

FST 

FS 


Platform Based 
( ) I!oL Serviced 
( ) Remote TIIS 

S ) Remote Manned 

) Serviced at Statiou (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


P 

PT 

rn 

PST 

PS 


Other 

Space Station Based 
Sortie 


SS 

SOR 


CONSTRUCT 1 Oil/ S ERVI C IMG 
( ) Lou 
( ) Ilcdiuu 
( ) Uigh 


COMPLEXITY 


Operations Tines 
OTV Up/Doun 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
K;:per ii.ient Ops 
Service Frequency 


0 days 
0 days 

365 days/year 
4 nan-days/year 
0 man-days/year 
24 tuan-days/year 
4 times/year 


Delta Velocities 
Up 
Down 

Aero Return 


Support 


Equipment 

Lenct 

Lengt 


meters Width: 

meters Width: 


Mass : 


Ufa 


Manifest Restrictions 
(X) iio Restrictions 


) Only \/ith compatible payloads 
) Fly-Alone 

) IIusL Lave Docking Module 


Length 

Lumber 

Lumber 


of Bean) Fab 


equired 


to Assemble the Payload 


meters 

meters 


lisilliti 


meters (Stowed) 

meters (Deployed) 
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Cost Data 


llauu aud Phone Number: G. REID 3-2020 


DESCRIPTION 

TUTS mssiotl WILL PROVIDE THE CONDITIONS NECESSARY FOR TOE TECHNOLOGY DEVELOPMENT AND DEMONSTRATION OF 
APPLIANCES REQUIRED TO CLEANSE EATING APPARATUS AND CREW APPAREL. THIS MISSION CAN BE ACCOMMODATED ON THE 
INITIAL SPACE STATION CONFIGURATION WITH THE TECHNOLOGY TRANSFERRABLE TO THE EVOLUTIONARY GROWTH 
CONFIGURATION. 


-t 

! Jt 

: • 

i » 

» * 

* 

%■ 

* 

4 




Iteia Dry Weight: 400 pounds Volume: 20.00 cubic feet 

Structural Weight (includes typical "mechanical" items listed below): pounds 

Design Complexity: 4 

Manufacturing Complexity for Structural/Hechanical Items: 4 

Typical "mechanical" items include enclosures, optics, motors, blowers, .gyros, batteries, 
cables, connectors, switches, indicators, cathode ray tubes, antennas without electronics. 


ucchanisms, waveguides, etc. 
Electronic Equipment Description: 


Analog 

Digital 

Power Supplies 
Other 


Manufacturing Complexity for Electronic Items: 4 

Weight of the Circuit Board aud Electronics Mounted on it 
Material Used for the Enclosure: STAINLESS 

Of the electronics weight, what Z is off-the-shelf? 

Of the sturctural weight, what X is off-the-shelf? 


10 


90 X 
X 


1.00 pounds 
Machine Casting? NO 

75 

50 




Manufacturing Degree of Automation 


Electronics 

Mechanical 


(it: 


,ou 

Lot/ 


(X) Medium 
(X) Medium 


i i Hill: 


Is the item Hardened? No 


.nvnC) wood jo 

"WNiniMO 


I 

! 


DATE 4--HAR--33 


in 


SHU ASHER /CLOTHES WASHER 


- - - PRICE 64 - - ~ 

ELECTRONIC ITEM 

TIHE IO:*i? FILENAME: REID. DAT 

(283010) 


PROTOTYPE QUANTITY 


PROGRAM COST ( < 1000) 
ENGINEERING 
DRAFTING 
DESIGN 
SYSTEMS 
PROJECT MGMT 
' DATA 

SUDTQTAL (ENG ) 

MANUFACTURING 
PRODUCTION 
FROTOTYFE 
TUQL- TEST EO 
.1 SUDTOTAL(MFG) 


UNIT WEIGHT 
3.000 UNIT VOLUME 


•TOO. 00 MODE 

20.00 QUANTITY/NH 


DEVELOPMENT PRODUCTION TOTAL COS 

149. - 149. 

454. - 454. 

54. - 54. 

310. - 310. 

36. - 36. 

1003. - 1003. 

543. - 543. 

339. - 339. 

882. - 882. 


1885. 


1835. 


TOTAL COST 







PAYLOAD ELEMENT NAME CODE 

LIRE SAFETY TECHIIOLOCY BACX2013 


CONTACT 

Name TIIOI1AS IJUiUS 

Address I1ASA-LEUI S RESEARCH C El ITER 


TYPE 

( ) Science and Applicatioi s (Ilon-coi.au.) 

( ) Commercial 

(X) Technology Development 

( ) Operations 

. . , l ) Other 

C ) llaLional Security 

Type number (see table A) 15 


Telephone 


Importance of the Space Station to 
this Element 


STATUS 

( ) Operational ( ) Approved ( ) 

Planned ( ) Candidate 

10 = Vital 

.(X) Opportunity Scale *= 9 


Desired First Flight, Year: 199 6i 

Number of Flights 

1 Duration of Flight, Days 90 



OBJECTIVE 

TO PROVIDE THE TECHIIOLOCY BASE FOR THE EXTII1GUISHI1EHT OF FIRES AHD FOR 
THE COilTROL OF COI1BUSTIOII PROCESSES UIIDER LOU GRAVITY. 


DESCRIPTIOll 

THIS lilSSIOtl UILL PROVIDE THE BASE TEC1IHOLOGY REOUIRED FOR THE EXTI11GUISHHE1IT OF FIRES ADD FOR THE CONTROL 
OF COMEUSIOll PROCESSES IN CONFINED ENVIRONMENTS. IN-SPACE COMBUSTION TECHNOLOGY EXPERIMENTS INVOLVE THE 
INTERACTION BETWEEN A NUMBER OF COMPLEX PHYSICAL DISCIPLINES SUCH AS HEAT TRANSFER. FLUID MECHANICS, MASS 
TRANSFER AND CHEMICAL KINETICS. SPECIFIC TECHNOLOGY EXPERIMENTS TO DETERMINE THE EFFECTS OF LOU-CRAVITY 
SHOULD BE CONDUCTED TO DETERMINE THE COMBUSTION MECHANISMS OF SOLID, LIQUID AND GASEOUS SYSTEMS. 

MANY POTENTIAL SPACE STATION EXPERIMENTS CAN BE CONDUCTED IN THE AREA OF FIRE SAFETY TECHNOLOGY. THESE 
MISSIONS COULD SUBSTANTIALLY BENEFIT FROM A MANNED TECHNOLOGY DEVELOPMENT LABORATORY FOR THEIR SUCCESSFUL 
CONDUCT. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, la« 

Inclination, deg 

K&VSSqSSkd, n/s 


( ) Yes (X) No 
500 Perigee, km 
28.5 


500 Tolerance + 

Tolerance + 
Ephemens Accuracy, ta 



POI NTI tIG/OR I E11 TAT I ON 

View Direction . ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec Field of View (deg) 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


POWER 

(X) AC 

(X) DC 
Power, W 

Duration, lirs/Day 


D^eral ing 

500 

8.00 


Standby 

50 

16.00 

( ) Continuous 

voltage, V 


Frequency, llz 




ORIGINAL {PAGE 13 
OF POOR QUALITY 
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: a 

: • 

t » 

* 

% 

# 

J 

4 

% 


1;A TA /Chilli ill yiCATl Oil? 

HTKS" 1 ( ) Offline 

( ) Encr ipt ion/Decr ipt ion Required 
( ) Uplink Required: Command Rate (KBS): 

(X) On- Hoard . Data Processing Required 
Description: 

Data Types: ( ) Analog (X) Digital 

Film (Anount): 0 

Live TV ( Hour s/Day) : . . Q .00 

On-Board Storage (Mbit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 
0 


Frequency (MHz): 0.00 

Hour s/Day 0.00 

Voice (Uours/Day) : 0.00 

Other: 

Downlink command rate: 0 

Downlink Frequency (MHz): 0.00 


TURK UAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

lion-operational . Minimum 
Heat Rejection, w Operational Minimum 

lion-operational Minimum 


0 

8 

0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

8 

0 


LODI PIiEDT PHYSICAL, CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Functiou 

L, u: 7.00 

L, m: 7.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressurized 
17, m: 4.00 

W. at: 4.00 

250 




Remote 

Unpressurized 
li, in: 3.00 

II, m: 3.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 


max: 0.00E+00 


Sg 

s 


a 

5 


CREW REOUIREMEHTS 

Crew Size 1 

Skills (See Table C) 


EVA O') Yes ( ) Ilo 


Task Assignments 


1 Skill 

13 1 

1 1 

1 f 

1 

1 Level 

1 3 1 

1 1 

1 1 

1 

1 Hours/Day 

1 4 1 

1 1 

1 1 

1 


O -o 
c > 
> o 

3b 


Reason COMDUCT EXPERIMENT 


Hours /EVA 540 


M 

S EliV 1 C IL’G/MA II ITEMAUCE 
Service: 

Interval, days 

0 

Consumables, kg 

0 

a 


Returnablcs, 

0 

Man hours 

0.00 

p 

Configuration Changes: 

Interval, day 
Deliverables, kg 

0 

Man/llours Required 

0.00 


0 

Returnabies, kg 

0 


SPECIAL COliSIDERATIOUS/See Instructions 




Boeing-Spccif ic Input Data 


MISSION TYPE 
Free Flyer 
( ) Hot Serviced 
( ) Remote TUS 
C ) Hoi lot e Maimed 

( ) Serviced at Station (TUS Retrieved) 

( ) Serviced at Station (Self-propelled) 

1‘1 at fou- Caned 
( ) l!ot Serviced 

i ) Uei-ote IMS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


OPS CODE 
F 

ffi 

FST 

FS 


P 

PT 

PM 

PST 

PS 


Other 


Space Station Based 
Sortie 


CONSTRUCTION/ SERVICING COMPLEXITY 
( ) Lou 
( ) Mediuu 

( ) High 

Operations Tines 
OTV Dp /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 


SS 

SOR 


Experiment Ops 
Service Frcque 


cquoncy 


0 days 
0 days 

90 days/year 
5 uan-days/year 
90 tuan-days/year 
90 uan-days/year 
2 tiraes/year 


Delta Velocities 

pH 

Down 

Aero Return 


0.00 


8 : 


Support 


Equipment 

Length: 
Length : 

Mass: 


meters 

meters 


0 kg 


Manifest Restrictions 
(X) No Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must Lave Docking Module 


Width: 

Width: 


Length of Beau Fab 
Number of Appendages 
Number of Modules Re 


4l # 

cquired to Assemble the Payload 


meters 

meters 


!!l!!fit- 8: 


meters 

meters 




0.00 


ORIGINAL PAGE 
OF POOR QUALITY 


FIRE SAFETY TECHNOLOGY 


2018 


EVA 

Activate lights 
Activate remote TV 
Scan work area with RTV 
Gather tools and supplies 
Translate to fire safety pallet 
Turn on fire safety electronics and TV 
Verify electronics and TV operational 
Place sample in container 
Solid 
Liquid 
Gaseous 

Conduct experiment 
Check data 

Stow tools and samples 
Scan work area with RTV 
Deactivate RTV 
Deactivate lights 
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OF POOR QUALITY 
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l’AVLOAD ELEMENT NAME CODE 

TETHER DYNAMICS TECHNOLOGY BACX2019 


C 01. TACT 

Name A. POTTER 

Address NASA- JOHNSON SPACE CEI1TEU 


Telephone 


STATUS 

( ) Opera t ioual 


Approved ( ) Planned ( ) Candidate (X) Opportunity 


TYPE 

y Science. and Applications (Non-comu. ) 
Commercial 

Technology Development 
( ) Operations 
l ) Other 

( ) national Security 

Type number (see table A) 15 


Importance of the Space Station to 
this Element 

1 = Loo Value, But Could Use 

10 = Vital 
Scale = 1 


Desired First Flight, Year: 2003 Humber of Flights 


Duration of Flight, Days 90 


OBJECTIVE 

TO PROVIDE A TECiniOLOCY DEVELOPMENT BASE FOR APPLICATIONS OF LONG TETHERS ATTACHED 
TO ORBITING SPACECRAFT. 


DESCRIPTION O C 

THE MISSIONS PROPOSED WILL PROVIDE THE TECHNOLOGY NEEDED FOR SUCCESSFUL DEPLOYMENT, OPERATION, AND 
RETRIEVAL OF I.ONC TETHERS FROM ORBITING SPACECRAFT AND THE USE OF ELECTRCDYNA1 II C FORCES ON CONDUCTING TETHER 
FOR CONTROL OF THE TETHER AND GENERATION OF THRUST AND DRAG. AN EXPERIMENTAL TETHER ABOUT 100 METERS LONG 

MILL BE DEPLOYED, AND ITS DYNAMIC RESPONSE TO MECHANICAL AND ELECTRODYNAMIC FORCES MILL BE MEASURED O > 

AND COMPARED WITH THEORY. » r 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, km 
Inclination, deg 
Nodal Ani le, d<?g 
Escape dV Required, m/s 


( ) Yes (X) No 
500 Perigee, km 
28.5 


500 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, m 


o -a 
c 2 

j> Q 
r- pi 


■3iar 


POI NTI HG/ORI KRTATIOII 

View bisection . ( ) Inertial ( ) Solar (X) Earth ( ) Any 

Truth Sites Til known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POINT. 


( ) AC 

(X) DC 
Power, 1/ 

Duration, Hr s/Day 


Operat i ng 

1000 

16 .00 


C lullaby 
Peak 

0 

0.00 

( ) Continuous 

0 

0.00 


Voltage, V 

0 

Frequency, Hz 

0 


: a 

l » 
» • 


\ 


i 

4 

V 




'“•-rnasKu* <»> »!n« 

<L ion/Decr i pt ion Required 


DATA/CQt i. .U i.I I CAT 1 OH S 
ui tonus 
Hor.e 
Rue riii i 

Uplink Required:* Command Rate (RliS): 
On-Rogrd . Data Processing Required 
Rescript ion : 

Data Types: ( ) Analog ( ) Digital 

Filu (Amount): 0 


( ) Other: 

0 


hive 
On 
Data 


K TV (Hours /Day):. 
Roard Storage (Mbit): 


Dump 


Recording 


Frequency (Per 
Rate (KBPS) 


8:i 


Orbit) 0 

0.00 


THERMAL 

( ) Active ( ) Passive 


Temperature, deg C Operational Minimum, 

. Ilon-opgrat ion^l Minimum 

Heat Rejection, w Operational Minimum 

Mon-operational Minimum 


8 


0 


Frequency (MHz): 

0.00 


Hours/Day 

0.00 


Voice (Hour s/Day ) : 
Other : 

0.00 


Downlink command rate: 

0 

Downlink Frequency 

(I31z): 

0.00 


Maximum 0 
Maximum Q 
Maximum 0 
Maximum 0 


EOUIPMEliT PHYSICAL .CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Fuuction 

L, m: 2.00 

L, m: 2.90 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressurized 
W, u: 1.00 

"lof Ks0 


! ) Remote 
X) 


Unpressurized 
H, n: 3.60 Stowed 

H, m: 3.60 Deployed 

Return mass, kg: 0 

min: 0.00E+00 max: 0.00E+00 


SKUVICIUC/MAIllTEMAMCE 

Service: 


Configuration Changes: 

SPECIAL COMSIDEKATIOMS/See Instructions 


Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/Hours Required 0.00 
Returnables, kg 0 


Og 

-o n 

O 5 

o % 
x £ 


Cl! Elf REQUIREMEMTS 

Crew Size 0 

Task Assignments 





O -n| 
C > 

> o 

Skills (See Table B) 

1 Skill 

1 5 

1 11 1 

1 ■ 1 


r 1 

C rn 

-i — 


1 Level 

1 3 

1 3 I 

1 1 


1 1 

Sac 


1 Ilours/Day 

1 

1 1 

1 1 


1 1 


EVA (X) Yes ( ) Ho 

Reason 0PERATI0H 


Hours/EVA 

12 




! 


rs 


Coeing-Spccif ic Input Data 


MISSI0I1 TYPE 
Free Flyer 
( ) Hot Serviced 
( ) Remote TilC 
( ) Remote Manned 

( ) Serviced at Station (TMS Retrieved) 

( ) Serviced aL Station (Self-propelled) 

Platform Raced 
( ) Hot Serviced 
( ) Ronote TMS 
Denote Manned 

Serviced at Station (TMS Retrieved) 
Serviced at Station (Self-propelled) 


l her 

Space Station Cased 
Sortie 


w 

IT 


COi:§Tl:llCTIOH/SERVICINC COMPLEXITY 

1 £>\l 

Medium 

( ) High 

Operations Times 
OTV Dp /Down 
OTV or TIiS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Li.periueut Ops 
Service Frequency 

Delta Velocities 

r‘‘ 

Doun 

Aero Return 


OPS CODE 
F 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 

SS 

SOR 


0 days 
0 days 

days/year 
man-days/year 
man-days/year 
10 man-days/year 
2 times/yoar 


5 

0 

2 


0.00 

8:88 


O O 

-n » 

•O (D 

o 5 
o > 
» r. 

O "0 

c & 

ga 

3 s 


Support Equipment 


length: 
Length : 


Mass : 


8 : 


meters 

meters 


Midtb : 
Width : 


0 kg 


Manifest Restrictions 
00 Mo Restrictions 
( ) Only v/illi compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


>.00 meters 
1.00 meters 


JJcight: 
Height : 


8 : 


meters 

meters 




Length 

Humber 

Humber 


ol 

of 

of 


Ream Fab 

ter 1 "-" 8 


es Required to AsscuLle the Payload 


0.00 

0 

1 


\ 

* 

! ' 

i 

s 


'I 

i 

y 




PAYLOAD ELEMENT HAUL CODE 

LARCH SPACE POUER SYSTEM TECH r»ACX2020 


CONTACT 

Name MARTIN VAI.CORA 

Andress NASA-HHUIS RESEARCH CEHTER 


TYPE 

( ) Science and Applications (Iiou-cG»u... ) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
l ) Other 

( ) Rational Security 

Type number (see tabic A) 11 


Importance of the Space Station to 

Telephone this Element 

1 = Low Value, But Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 8 


Desired First Flight, Year: 1995 Humber of Flights 0 Duration of Flight, Days 90 


OBJECTIVE 

DEltOIlSTliATE THE VIABILITY OF MULTI-VOLTAGE OPERATIOHAL SCHEME FOR LARGE, 

HIGH POUER SPACE POUER SYSTEM FOR SPACE PLATFORMS. 

! 

f 

i 


DESCRIPTlOti 

A LAP. CF. SOLAR ARRAY SEGMENT (SIZED UP TO 20 KU) HILL BE ASSEMBLED IN MODULAR FORM CAPABLE OF GENERATING 

POUER AT VARIOUS VOI.TACES FROM 200 TO 1000 VOLTS. THIS POUER UILL BE BROUGHT INTO A COLLECTION SYSTEM Ull ERE QO 

IT WILL BE CONVERTED TO AC (HIGH FREQUENCY) FOR TRANSMISSION TO A POUER DISTRIBUTOR SYSTEM AT LEAST 50 M ^33 

AWAY. TRANSMISSION WILL BE OVER SEVERAL LINES. UITNIN THE POWER DISTRIBUTOR, T1IE TOWER WILL BE CONDITIONED -r, o 

FOR USERS (POSSIBLY 120V, 60 CYCLE). <5 = 


ORBIT CHARACTERISTICS . 
Geosynchronous Orbit 
Apogee, lou 
inclination, deg 

w. 


( ) Yes (X) No 
500 Perigee, km 
28.5 


500 Tolerance + 
Tolerance + 
Ephemens Accuracy, ra 


O TJ 
r prj 

3 to 


POIUTIUG/ORI ENTATION 

View Direction . ( ) Inertial (X) Solar ( ) Earth ( ) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 




( ) AC 

( ) DC 
Power , W 

Duration, Nrs/Day 


Operating 

0 

O.OC 


Standby 

0 

0.00 

( ) Continuous 

I'oYtage, V 

8 

0.00 

Frequency, Hz 

0 


IJAVA/CQIU 0U1I CAT1011$ 

n . 

( ) Encript ion /Deer ipt ion Required 
Uplink Required: Command Rate 


Monitor ing Requirements:. . . . 

None (a) Realtime ( ) Offline 


( ) Other: 


y 


;(IU 

On-Board . Data 
Dl-si 


Processing 
(X) Analo: 


ascription: 

Data Types: 

Film (Amount) 

I.ive TV (liours/Day) : . . 
On- Board Storage (libit): 


(KBS): 
Required 

(X) Digital 


Storage 

Recording Rate 


Dal a Duiap Frequency (Per Orbit) 
(KBPS) 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational lliniuuui 0 

Uon-operat ioual Mini mum 
Heat Rejection, w Operational Minimum 

lion-operational Minimum 


Frequency (iJlz): 


llours/Day 

Voice (llours/Day): 

Other : 

Downlink coi.uaand rate: 
Downlink Frequency (13 ): 


Maximum 

Maximum 

Maximum 

Maximum 


60 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equ i pmen L ID/ F unci ion 

L, hi: 9.00 

L, m: 16.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressurized 
VI, m: 4.35 

Vi 9 f 9 * 00 


( ) Remote 

(x) Unpressurized 

II, u: 2.61 Stowed 

11, m: 1.00 Deployed 

Return mass, kg: 0.6 

min: 0.00E+00 max: 0.00E+00 


CREW REQUIREMENTS 

Crew Size 1 Task Assignments 


Skills (See Table B) 

1 Skill 

1 5 1 

11 1 

1 1 

r i 


1 Level 

1 3 

1 2 I 

1 1 

i i 


1 llours/Day 

1 2 

1 1 

1 1 

i i 

EVA (X) Yes ( ) Ho 

Reason INSTALLATION 

ON S.S. 

Hours /EVA 

120 


SERV1 CIIJC/ 1 'AIMTEKAIICE 

Service: Interval, days 0 

Returnables, kg 0 

Configuration Changes: Interval, day 0 

Deliverables, kg 0 


Consumables, leg 
Man hours 

Man/Hours Required 
Returnables, kg 


0 

0.00 

0.00 

0 


SPECIAL COUSIDERATIOIIS/See Instructions 


ORIGINAL ' u * 

of poor Quality 


1 t f 



Boeing-Specif ic Input Data 


MISSION TYPE 
Free Flyer 

! ) Ho L Serviced 
) Remote TI1S 
) Remote Manned 

) Serviced at SLatiou (TflS Retrieved) 

( ) Serviced at SLatiou (Self-propelled) 


OPS CODE 


FST 

n 


Platform Cased 

( ) Hot Serviced P 

( ) RemoLe TI.5 PT 

( ) Remote Manned _ % PM 

( ) Serviced at Station (TIB Retrieved) PST 

( ) Serviced at Station (Self-propel led) PS 



i»er 

) Space Station 
) Sortie 


Based 


SS 

SOR 


COIiSTRUCTIOl!/ SERVICING COMPLEXITY 
( ) Lou 
(X) Medium 
( ) High 


Operations Times 
OTV Up/i)oun 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

«P 

Down 

Aero Return 


0.00 

8:88 


0 days 
0 days 

90 days/year 
10 man-days/year 
20 man-days/year 
SO man-days/year 
10 times/ycar 


Support Equipment 

Length: 1 .00 meters 

Length: 0.00 meters 

Mass: 200 kg 

Manifest Restrictions 
(X) Mo Restrictions 

) Only with compatible payloads 
) Fly-Alone 

) Must Lave Docking Module 


Width: 

Width: 


0 


.50 meters 
.00 meters 


•'eight: 
height : 


Length of Beam Fab 0.00 
Dumber of Appendages . 0 
ilumbei of Modules Required to Assemble tbe Payload 2 


.50 meters 
O.O0 meters 
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LARGE SPACE POWER SYSTEM TECHNOLOGY 2020 


EVA Deactivate lights 

Activate lights 

Activate remote TV 

Scan work and storage area 

Setup solar array assembly area 

Activate RMS and translate to array storage area 

Align RMS with array module 

Secure RMS to array module 

Release array module from storage area 

Translate array module to assembly area 

Position array module on assembly fixture 

Attach array module to assembly fixture 

Release RMS 

Translate back to storage area 

Align RMS with 2nd module 

Secure 2nd module to RMS 

Release module from storage area 

Translate module to assembly fixture 

Align 2nd module with 1st module and fixture 

Secure 2nd module to 1st module 

Release RMS 

Continue until solar array completed 

Translate RMS to solar array handling point and secure 

Release solar array from assembly fixture 

Deploy solar array 

Secure solar array to boom 

Release and stow RMS 

Mate cables to power distribution system 
Check connections and mounting of solar array 
Point array 

Turn on power distribution system 
Run distribution tests 
Stow tools 

Scan work and storage area with RTV 
Deactivate RTV 


ORIGINAL PAGE 5ST 
OF POOR QUALITY 


71 aFnCElO POOCiiOUT 
START 5 

REVISION NINE US FEBRUARY 1992) 


CASE LARGE SPACE POWER SYSTEM TECH 

SWRAF SO 93 ISO SO ICO SO 30 IS 

REMOTE 0 0 

..SUPPORT 1.0 .3 1 1 

P3UFF3RT 1 .2 1 l 1 

•EIGHT 0 0 SO 2S60 

SCHEDULE 0 0 

I* I HAL l •> 

P'LluHT 0 0 

tooling i 

-FARES 10 
-JETS 1 
UIAS3 0 
DEL 
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STRUCTURE 
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SOLAR PANELS 1500 l 0 

40 

7C233. 

21470* »3r2XS*. 


H7 

FRAME 700 0 0 SO 


20444. 
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SIT 

IHTEO 1 TEST 0505 


1454S. 

4SoC. I 444139 . 


•f m 

E.i.bC*AlCiiw aYSTtn 
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" 

E4 

POWER CONDITIONING SO 

3 0 40 

2547. 

S50. C4CSE2. 



INTEG l "ST 0 5 0 0 


319 . 

104. 40539. 


&:«L 
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>«S PCM MOSEL 

REVISION 

NINE 

22 tZh 1*52 1** 


-anufacturing mi manufacturing 

**♦ * tiAhyf hCTUAIW j * win up hC 73a I NG 
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T 3 r L 
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STRUCT .St 
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3 1 .* *• i . 
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»TC 
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2 ? 7 a . 27 45243. 


.• 2 

E-ECTF.IIAL S' ITEM 





i -* 

r£tt£n 2w#i2 2T2 QN?Nu B v 

3 3 0 *3 





t%i*1 i C/0 • 4 1 / 4 


“ • 

** ' ’ ** “* • * 


. 



j * - . 

.2 . .1:1:1. 



• •4 PCM .10IEL 

aE‘/I2I2N 

-- - 

2 - Ir . - 






i PPStf . 

0» . j . 

.•*43343 

r- 

ftwiCTr i C mL 

SYSTEM 




A. -t 

: OmCn CGfcv 

ITICNINS a 3 

3 J 0 40 






9271 . 

13*1. 

10*4430 

T.ikC 

±'l 

A at i C/3 

0 4 0 0 

443. 

icr. 

llalaO 

III 

PCM MODEL 

REVISION NINE 

:: per .453 

• 44 


original page ;c 
OR poor quality 


14 * SCE;NG4R0£1NG 41 FCM HOURS 

title: large space power system 

SUMMARY 

144144441 

TECH 

HOURS PCM 

44 BOEInGiBOEING 

1141* 

1*44 

14444 


BOEING HARDWARE SUBSYSTEM HOURS 

DESIGN 

DEV ON CP 

B.P.U. 

3.C. 

ml 

STRUCTURE 

119005 

35747 

056079 

IS* 40 

iZ 

ELECTRICAL SYSTEM 

3484 

1044 

10119 

ISIS 


BOEING SUBTOTAL 

10071 1 

34813 

04339S 

40040 


HARDWARE hSSEMBu t i C.'Q 4409 9 



WUESnG SUPPORT HOURS 
SYSTEM ENGINEERING 1 INTEGRATION 

35au-l 

SOFTWARE ENGINEERING 

9407 

SYSTEMS 

GROUND TEST CONDUCT 

45033 

SYSTEMS 

FLIGHT TEST CONDUCT 

0 

SUPPORT 

EQUIPMENT DESIGN 

IS3C7 

SUPPORT 

EQUIPMENT HFG 

1499a 

TOOLING 

t SPECIAL TEST EQUIPMENT 

P040 

SPARES 


SC 3a a 

LIAISON 

ENGINEERING 

03094 

DATA 


1 P 757 

‘ RuGRAM 

MANAGEMENT ( ENG > 

50710 

P RGuRAfl 

MANAGEMENT :MF31 

11 


3GEING HOURS SUMMARY RECAP 


• BOEING DESIGN ( DEV SHOP HOURS 159530 

* BOEING HARDWARE BFL I GC nGUSa 155000 

t BOEING SUPPORT HOURS 140030 

4 BOEING ? RQGRAH HOURS iNuMl.'mL SOHEDUuE. 534500 


>*• PC. 4 MODEL REVISION NINE 50 FES l»S3 *»• 


HOLLARS SUMhAPY ;n iIl-ICi.- Iiiimn.iinmn 


0 


TIT u£: 


.ARSE SPACE POSER SYSTEM TECH 


--IE.ELOPHEf.TAL-- 
_I.GR. HARDWARE 


nAnDWARE SUBSYSTEM COST i*M) 

?l STRUCTURE 10.031 S3. SIS 

BO ELECTRICAL SYSTEM 3. SOP 1.391 

SUBS. STEM HARDWARE SUBTOTAL (IN) lO.Sau So. 900 

UP E. 3UBCGN/GIVEN COST (»M> 

0.0 3.0 

SUSCON/GIVEN (SI-S50) SUBTOTAL l«M) 3.3 3.3 

HARDWARE ASSEMBLY t C/0 3. S3* 


HARDWARE SUBTOTAL ;»«> 


40. 


443 


uuPPORT COST (*M> 

SYSTEM ENGINEERING i INTEGRATION 
SOFTWARE ENGINEERING 
SYSTEMS GROUND TEST CONDUCT 

systems flight test conduct 
peculiar support ECUIFMENT 
TOOLING t SPECIAL TEST EQUIPMENT 
SPARES 

LIAISON ENGINEERING 
DATA 

PROGRAM MANAGEMENT 


iso 
0.7a5 
3 . o9v 
0.0 
1.430 


1 . a PS 

i.HI 


l.Zal 

: . sa; 

a.aPO 


4 . a * . 


jsPrCFT EFFORT SUBTOTAL i »M ) 


14.104 


totau . 4M. '• ngm inal schedule; 


(T) 


PAYLOAD ELEMENT NAME CODE 

LOW COOT liOWJIJU'. SOI.AU PANEL TEC BACX2024 


CONTACT 

llano 1).II . SUDDETIi 

Address LUTHER W. SLIPEU 

GODDARD 


To 1 ephoue 


STATUS 4 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity 


TYPE 

( ) Science- and Applications (Non-comm. ) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Typo number (see table A) 11 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 - Vital 
Scale = 0 


Desired First Flight, Year: 1995” Humber of Flights 1 Duration of Flight, Days 0 


OBJECTIVE 

DEVELOP LOU COST SOLAR PAUELS. 


DESCRIPTION 

THIS HISSTOH WOULD PROVIDE TESTIHG AUD DEIIOHSTRATIHG OF THE TECHIIOLOGY FOR DESICH AHD MANUFACTURE OF LOU 
COST SOLAR PAUELS. THEIR COSTS UOUL1) BE GREATLY REDUCED BY THE USE OF DESIGH FEATURES SUITABLE FOR SPACE. 

HIT WITH APPLICATION OF COMMERCIAL STAHDARDS USED FOR THE PRODUCTIOII OF RELIABLE EARTH-BASED SOLAR PAUELS. 
THE SPACE STATIOII MAKES POSSIBLE THE COHTI1IUOUS, LOMG-TERM TEST IK PARALLEL OF SEVERAL CAHDIDATE SOLAR PAHEL 
AMD POWER SYSTEM DESICHS, It! REAL COUDITIOIIS. IT MARES AVAILABLE THE SPACE VACUUM, THE ORBITAL RADIATIOH 
EE’Vl ROIHIE1IT AUD THE THERMAL CYCLIHG OF COIITIHOUS, FREOUEHT ORBITAL ECLIPSES. THE THERMAL CYCLIHG THAT SOLAR 
PAUELS I ill ST EMDURE IS OllE OF THE MOST IMPORTANT AHD I.fiAST UNDERSTOOD CAUSES OF SOLAR PAHEL FAILURE. THIS 
MISSION WOULD ALLOW US TO UNDERSTAND THE CAUSES OF THESE FAILURES. 


OLLIT CHARACTERISTICS . 
Geosynchronous Orbit 
Apogee , L.» 

Inclination, deg 
jiodal Angle, d v g 
Escape dV Required, m/s 


( ) 


Yes 

0 

0.0 

0 

0.0 


(X) Ho 
Perigee, luu 


0 


Tolerance +0-0 
Tolerance +0-0 
Ephcmens Accuracy, m 0 


O O 

-n X 

sl 

§P 

«o -a 

TIT 

3a 


POIHTIHG/OUIEHTAT IOll 

Viev Direction ( ) Inertial ( ) Solar 

Truth Sites (if Unown) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (JilLer), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 
(;:) ac 


Operating 

Standby 

ifoitugc, V 


(X) DC 
Power. II 



Duration, lirs/Day 


0.00 

0.00 

0.00 

Frequency, Hz 


( ) Earth (X) Any 

Field of View (deg) 0.00 


(X) Continuous 
0 


IJATA /COM U1IICATIOMS 


LouiLoring Requirements : . , , 

( ) Ilone. * t J Rea It ime ( ) Offline 
( ) Rncr ipt ion/Decr ipt ion Required 
( ) U|> 1 ink Required: Command Rate (KBS): 

( ) On-Board. Data Processing Required 
Dc script ion : 

( ) Analog ( ) Digital 


( ) Other; 
0 


ipti 

Data Types: 
Filu (Amount): 
I. 


0 


Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


Frequency (MHz): 0.00 

llours/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 0 

Downlink Frequency (Mllz): 0.00 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 0 

lion-operational .Minimum Q 

Heat Rejection, w Operational Minimum 0 

lion-operational Minimum 0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

8 

0 


' » » * imi 14 Mitui wiiii liuiutiivi x tilt 1 y 

Location ( ) Internal 

Equipment lD/l'unction 

L , m : . 

Launch mass! 


TICS 

( ) External 
(X) Pressurized 

( ) Remote 
( ) Unpressurized 


60 

W, u: 0.45 

11, m: 0.15 

Stowed 

% 

U, 0.45 

JI, u: 0.15 

Return mass, kg: 

Deployed 


Acceleration Sensitivity, (g) 


min: O.OOEtOO 


max: 0.00E+00 


CREW REOHIREME1ITS 

Crew Size 0 

Skills (See Table B) 


EVA ( ) Yes (X) Ho 


Task Assignments 


1 Skill 1 9 

111 

1 1 

1 1 

1 

1 Level I 2 

1 2 

1 1 

1 1 

1 

1 llours/Day I 

1 

1 1 

1 1 

1 


Rea son 


Hour s/EVA 0.00 


O O 
■n 3 

81 

» r* 

•o -a 
c T* 
> o 
r- n 

=ta 


S ER V 1 C I Lie / 1 !A IIITEI.'AIICE 
Service: 


Configuration Changes: 

M’ECIAI. COIISIBEIJ'.TIOUS/Sce Instructions 


Interval, days 
Returnablcs, kg 


Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/llours Required 0.00 
Returnablcs, kg 0 


Boeing-Specific Input Data 


III SKI Oil TYPE 
Free Flyer 
( ) Hot Serviced 
( ) Remote T11S 
( ) Remote Manned 

( ) Serviced at Stat on (TilS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Rased 
( ) lloL Serviced 
( ) Rcuote TilS 


ors CODE 


Uei-ofe Ilanned . 

Serviced at Station (TilS Retrieved) 
Serviced at Station (Self-propelled) 


Other 

(”.) Space Station Rased 
( ) Sortie 

COilSTRUCTIOll/SERVICIUG COMPLEXITY 
(X) Lou. 

( ) Medium 
( ) lli^ti 

Operations Times 
OTV Up/Doun 
OTV or TilS on Orbit 
Mission Use t 

TVA Service 
EVA Service 

Experiment Ops S 

Service Frequency 

Delta Velocities 

Up 0.00 

Doun 0.00 

Aero Return 0.00 


0 days 
0 days 

90 days/year 

2 man-days /year 
8 raan-days /year 

90 uan-days/year 

3 tiues/yesr 


Support Equipment 

Length: 

Length: 

Mass: 


3.00 meters 
12.00 meters 

100 kjr 


Width : 

Width : 


Manifest Restrictions 
(.’.) Mo Restrictions 
( ) Only with compatible payloads 

( ) llutt have Docking Module 

Length of lleai.. Fab 
Dumber of Appendages 

Humber of Modules Required to A.ssciuble the Payload 


.50 meters 
.10 meters 


1| eight: 

Height : 






meters 

meters 
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LOW COST MODULAR SOLAR PANEL TECHNOLOGY 2024 


EVA Scan assembly area with RTV 

Activate lights Deactivate RTV 

Activate Remote TV Deactivate lights 

Scan storage and work area with RTV 
Gather tools 

Prepare solar panel assembly area 
Activate RMS 

Translate to solar panel module #1 
Attach to module 1 

Release module 1 from storage restraints 
Translate module 1 to assembly area 
Position and secure module 1 to assembly fixture 
Release RMS 

Prepare module 1 for assembly 

Translate RMS to module 2 and secure 

Release module 2 from packaging restraints 

Translate module 2 to assembly fixture 

Align module 2 with module 1 and assembly fixture 

Secure module 2 to fixture 

Release RMS 

Connect module 2 to module 1 

Continue as above until solar array assembled 

Checkout mechanical and electrical connections 

Secure RMS to solar array 

Release solar array from assembly fixture 

Translate solar array to boom 

Attach solar array to boom 

Release and stow RMS 

Complete mechanical and electrical connections 
Checkout mechanical data and electrical connections 
Check operation of solar array 
Stow assembly fixture 
Stow tools 


ORIGINAL PAGE 19 
OF POOR QUALITY 


rv space? FCMCiuTsseuT 
3T ART 3 

RCVISIGM NINE (13 FEBRUARY 1982) 


CASE NODULAR SOLAR PANEL . SS TEST HARDWARE: 
. :,RAF »a 93 .20 SO 130 60 SO IS 
. EMOTE 0 0 
'.SUPPORT 1.0 .3 1 1 
.-SUPPORT 1 .2 1 1 1 
WEIGHT 0 0 S 20 
SCHEDULE 0 0 
FINAL l 0 
PLIGHT 0 0 
TOOLING l 
SPARES 10 
SETS 1 

l'i ass a 

01 V 


<«< PCM MODEL REVISION NINE 
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ill 30EING*RC£!NG «< PC* HOURS SUMMARY HOURS PCM >• 60EING4B0EING «»«* 
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TITLE r MODULAR SOLAR PANEL <SS TEST HARDWARE) 



BOEING HARDWARE 

SUBSYSTEM HOURS 
DESIGN 

DEW SHOP 

B.F.L. 

a.c. 

31 

STRUCTURE 

4767 

1417 

3713 

357 

s: 

ELECTRICAL system 

:tt 

SO 

759 

114 


BOEING SUBTOTAL 

3037 

1317 

44/2 

471 


HARDWARE ASSEMBLY l C. 0 771 


BOEING SUPPORT HOURS 


3YSTEM ENGINEERING 1 INTEGRATION 

141U 

SOFTWARE ENGINEERING 

.’50 

iYS*E«S 

GROUND TEST CONDUCT 

397 

JYSTEHS 

FLIGHT TE3T CONDUCT 

0 

SUPFGRT 

EQUIPMENT design 

is: 

SUPPORT 

EQUIPMENT NFG 

:3i 

TOOLING 

1 SPECIAL TEST EQUIPMENT 

:u 

3r ARES 


514 

LIAISON 

ENGINEERING 

471 

SATA 


345 

r. JORmN 

NANAGEMENT CENG) 

1505 

f KGGRArt 

MANAGEMENT >MF3i 

1**3 


VJCC W >). */ A. 

tiaiiiiiniiiiiitiimiitttaciintiiiiuiimicuiiiii'iii 

* BOEING DESIGN t DEV SHOP HOURS sS«J 

t BOEING HARDWARE BFL 1 GC HOURS 5*00 

A BOEING SUPPORT HOURS .71- 

t 

A BOEING PROGRAM HOURS INCMINAw sine DLL £ . 1P4GG 

t .»*.»»»!•» 

PCM HOBEL REVISION NINE CC PEI .=E3 *»« 


DOLkAAS SUHKARY IN Ml-LlC.ii 


mituitxiiiittu 


title; modular solar panel <« test hardware 



•-IE/EL 

•Hur • 

ur rliisTAu -- 
n Ak I «mp.£ 

HARDWARE SUBSYSTEM COST . »N) 
?i STRUCTURE 
DC ELECT! ICAL SYSTEM 

•1.42* 

0.C24 

0*211 

0*104 

SwMYSTEH HAROmARE SUBTOTAL <IH) 

/ • 443 

0 a a 1 2 

OFS, SUBCON/BIVEN COST (»M>- 

■J 9 / 

9.0 

3U3C0N GIVEN 131-650- SUBTOTAL (IN) 

I . v 

0.0 

HARDWARE ASSEMBLS 1 C/0 


0 • 0 ? 2 

HARDWARE SUBTOTAL (»M) 


0.707 

SUPPORT CCS* . IM> 

GY3TSM ENGINEERING t INTEGRATION 
SOFTWARE ENGINEERING 
SYSTEMS GROUND TEST CONDUCT 
GY3TEM3 FLIGHT TEST CONDUCT 
r ECUL I AR SUPPORT E 3u I PMEMT 
TQOLINj t SPECIAL TEST EQUIPMENT 
SPARE; 

LIAISON ENGINEERING 
DATA 

program management 

G.GS3 
0.02? 
0 a 'J 3 V 

0.5 

0.C13 

0.028 

0.021 

0.110 

0 • C24 
0*02.9 
•5.041 

0.174 

3UPPQRT EFPQRT SUBTOTAL (IN) 

9.31a 

:. is: 


TOTAL <»M) -NOMINAL SCHEDULE) 


(T 

T » 


payload eleient iiaue 
SINGLE CRYSTAL RNODIU1I WAFERS 


CODE 

BACX2027 


COiiTACT 

Name 

Address 


Telephone 


JAG. J. SI 1IC 

NASA-LAliGLEY RESEARCH CEIITER 


STATUS 

( ) Operational ( ) Approved 


( ) Planned ( ) Candidate (X) Opportunity 


TYPE 

! ) Science and Applications (Non-coi.u... ) 
) Commercial 

X) Technology Development 
( ) Operations 
. . I ) Other 
C ) National Security 
Type number (see table A) 10 

Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 2 


Desired First Flight, Year: 199 6 


Number of Flights 1 


Duration of Flight, Days 


90 


OBJECTIVE 

DEVELOP TECHNOLOGY FOR THE GROWTH OF THIN (500-1000 A) PERFECT SINGLE 
CRYSTAL WAFERS. ONE SPECIFIC APPLICATION OF INTEREST IS TO DEVELOP 
Rill 03 WAFERS FOR USE 111 PD 103 liOSSBAUER CRAVIT01IETRY. 


V 

i 


DESCRIPTION 

OUR EFFORTS TO DATE RAVE NOT SUCCEEDED III DEVELOPING SINGLE CRYSTAL Rll 103 WAFERS OF SUFFICIENT PERFECTION 
TO PERIilT SUCCESSFUL liOSSBAUER SPECTROHETRY BASED ON PD103-R11103 TRANSITION. IT IS EXPECTED THAT AH HBE 
GROWTH EXPERIliElIT IN NEAR- ZERO C ENVIRONliENT WILL PER1IIT STRAIN-FREE CRYSTALLINE GROWTH. 


OR1.IT CHARACTERISTICS. , v 

Geosynchronous Orhit ( ) Yes 

Apogee, lou 500 

Inclination, deg 28.5 

Nodal Angle, dgg 
Escape dV Required, m/s . 


(X) No 
Perigee, la.i 


500 Tolerance + 

Tolerance + 
Ephemens Accuracy, m 


POl ilTIHC/ORIEUTATIOH 
View Direction 
Truth Sites (ii l.noun) 

Pointing Accuracy, arc-sec 
Pointing Stability (JiLter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of View (deg) 


POWER 

( ) 


(X) DC 
Power, W 


Oper a t iug 

Standby 

Peal: 

Voltage, V 


1000 


Duration, Nr s/Day 
24.00 

Frequency, 11s 


(X) Continuous 


o c 

^ XI 

■o o 
Oi? 

» p- 

O tj 

£ > 
£ 

rz M 






DATA /CQI ,1 aJl!ICATIOIl$ 

H'SSSi " 4 "“‘“ITB&fim. CO Offline 

( ) Encript ion/Dccription Required 
( ) Dpi ini. Required: Command Rate (KBS): 

( ) On-Roard . Data Processing Required 
Descr lpt ion : 

Rata Types: ( ) Analog ( ) Digital 

Film (Amount): 

Live TV (ilours/Day) : . . 

On-Board Storage (Mbit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


( ) Other: 


Frequency (t.llz): 

Hour s/Day 

Voice (Ilours/Day ) : 

Other : 

Downlink command rate: 
Downlink Frequency (l3Iz): 


TIlEkLAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

llon-operat ional Minimum 
Operational Minimum 
lion-operational Minimum 


Heat Rejection, w 


Maximum 

Maximum 

Maximum 

Maximum 


LOU1PMKHT PHYSICAL. CHARACTERISTICS 
Location (X) Internal 

Equi pment ID/l’unct ion 
L , u : 


( ) External 
(X) Press 


2.00 

L, u: 1.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


Pressurized 

11, m: 1.00 

%r K0 ° 


( ) Remote 
( ) Unpressurized 
II, u: 1.00 

II, m: 1.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 


max: 0.00E+00 


CREW KEDU I REMEtlTS 
Crew Size 1 

Skills (See Table B) 


Task Assignments 
I Skill | 3 


I Level 
I Ilours/Day 


3 

4 


I 


EVA 


( ) Yes 


(X) Ho 


Reason 


Hour s/EVA 


SKkVICl iiC/iiAIHY ELAIICE 
Service: 

Configuration Changes: 


Interval, days 
Returnables, ug 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

Mau/llours Required 
Returnables, kg 


SPECIAL CGilSIDEUATIOIIS/See Instructions 


ORIGINAL PAG?. IS 
OF POOR QUALITY 




Bocinfc— Specific Input Data 




FT 


TYPE 


OPS CODE 

Flyer 

iioL Serviced 


F 

Remote TKS 


K 

Remote Manned 

(TMS Retrieved) 

Serviced at Station 

FST 

Serviced at Station 

(Self-propelled ) 

FS 

form based 

Hot Serviced 


P 

Remote TMS 


PT 

Remofe Manned 

(TMS Retrieved) 

PM 

Serviced at Station 

PST 

Serviced at Station 

(Self-propelled) 

PS 

:r 

Space Station based 
Sortie 


SS 


SOU 


CONSTRUCT 1 01! /SERVICING COMPLEXITY 
( ) Lou 
( ) Medium 
( ) High 


Operations Time a 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


0 days 
0 days 

45 days/year 
2 uan-days/year 

0 man-days /year 
45 uan-days/year 

1 times /year 


Delta Velocities 


Noun 

Aero Return 


Support Equipment 


tellll; 

Mass : 


II 


meters 

meters 


Manifest restrictions 
(X) Ho Restrictions 

Only with compatible payloads 
Fly-Alone 

Must nave Dock l nr Module 



meters Height 

meters Height 


Length of Rear. Fab 
Mitiuher of Appendages 

I'umhcr of Modules Required Lo Assemble the Payload 1 


meters 

meters 



ORIGINAL PAGE IS 
OF POOR QUALITY 


Cost I^iLq 


l!at>ie and l’hone Number: G. REID 3-2020 


description 

OUR EFFORTS TO DATE HAVE HOT SUCCEEDED IU DEVELOPING SINGLE CRYSTAL RU 103 WAFERS OF SUFFICIENT PERFECTION 
TO PERlilT SUCCESSFUL 1 OSSBAUEK SPECTROI iETRY RASED ON °Dl03-RilI03 TRANSITION. IT IS EXPECTED THAT AN liBE 
GROWTH EXPERIMENT III NEAR-ZERO C ENVIRON! iEHT WILL PERlilT STRAIN-FREE CRYSTALLINE GROWTH . 


Item Dry Ueigbt: 440 pounds Volume: 4.40 cubic feet 

Structural Weight (includes typical "mechanical" items listed below): 400.00 pounds 

Design Complexity: 3 

llanuf acturing Complexity for Structural/Mechanical Items: 3 

Typical "mechanical" items include enclosures, optics, motors, blowers, . tyros, batteries, 
cables, connectors, switches, indicators, cathode ray tubes, antennas without electronics, 
mechanisms, waveguides, etc. 

Electronic Equipment Description: ^onlog^ 10 ^ 

Power Suppl ie6 90 % 

Other % , 

Mauuf adoring Complexity for Electronic Items: 3 

Weight of the Circuit Hoard and Electronics Mounted on it: 2.00 pounds 

Material Used for the Enclosure: Machine Casting? 

Of Llie electronics weight, what % is of f-the-shclf ? 0 

Of Lite sturctural weight, what % iG off-the-shelf? 0 


4.40 cubic feet 


Manufacturing Degree of Automation 

^ tccti'emcs ( ) Low 

echabical ( ) Lou 

Is the i L Hardened? No 


& iisai: 


f ) lift 


O *TJ 
C Tp 
> O 
r* M 
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- - - F' R I C E S-1 - 
ELECTRONIC I T E . . 


DATE 4-MAR-83 


TIME 10 '.A7 
(283010) 


FILENAME; RE ID. DAT 


FURNACE — -SINGLE CRYSTAL RHODIUM WAFERS 


PROTOTYPE QUANTITY 

i 


PROGRAM COST ( $ 1000) 
It NOINEERING 


|i 


U 




ii 




i t 


3 . 000 


UN II WEIGHT 
UNIT VOLUME 


4 . JO 


MODE 

QUAN T I T Y /NHA 


DEVELOPMENT 


r'RUDUC T IGN 


TOTAL COST 


DRAFTING 

106. 

- 

136. 

DESIGN 

4 91. 

- 

491 . 

SYSTEMS 

7 4 . 

- 

7 4 . 

PROJECT MGMT 

270. 

- 

270. 

DATA 

33. 

- 

33. 

BUD TOTAL (ENG) 

1025. 

- 

1025. 

I1JFAC TURING 
P RODUCT ION 




PROTOTYPE 

296. 

- 

296. 

TOOL-TEST EU 

198. 

- 

198. 

SUBTOTAL ( MFC ) 

494. 

- 

494. 

IOTAL COST 

1519. 

_ 

1519. 


r r 
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SINGLE CRYSTAL RHODIUM WAFERS 202 


IVA 

Prepare work area 
Checkout oven 

Obtain sample from storage 
Mount sample in oven 
Set oven controls 
Close & secure oven door 
Turn on oven 
Activate timer 
Monitor sample progress 
Turn off oven 
Open oven door 
Remove rhodium crystal 
Analyze crystal 

Package crystal for return to earth 
Clean up lab area 





payload element iiAiiii conn 

HABITABILITY CRITERIA VAI.TDATIOll EACi:2029 


CONTACT 

Hauu D.C. STEPHENS 

Addrcse LAI 1C LEY RESEARCH CENTER 


TYPE 

( Science and Applications (Eon-coui... ) 
( , Commercial 
(X) Technology Development 
( Operations 

( ! National Security 

Type nuuber (see table A) 14 


Importance of the Space Station to 

Telephone this Element 

— 1 gs Lou Value, But Could Use 

STATUS . . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 10 


Desired First Flight, Year: 1995 lluuber of Flights 1 Duration of Flight, Days 365 


OBJECTIVE 

VALIDATE NOISE AND VIBRATION ENVI RONNEHT CRITERIA FOR LONG DURATION 
FANNED SPACE 1USSIONS. 



DESCRIPTION 

OBJECTIVE AND SUBJECTIVE TESTS WILL EE CONDUCTED TO VALIDATE HABITABILITY CRITERIA DEVELOPED FOR THE NOISE 
AND VIBRATION ENVIRONMENT OF THE SPACE STATION. TESTS WILL ASSESS THE EFFECT’S OF THE SPACE STATION NOISE AND 
VIBRATION NNVIRONNENT ON REARING. SPEECH, TASK PERFORMANCE. ANNOYANCE. AND SLEEP OF THE CREW. 

OTHER TESTS MILL MEASURE AMD MONITOR THE NOISE AND VIBRATION ENVIRONMENT ABOARD TI1E SPACE STATION FOR 
COMPARISON WITH PREDICTED ENVIRONMENTS. 
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DATA 


5 


n 


/ COi .i lU 1 < I CAT I O i 1 S 

oiiitoriug l'.tquirtiduuu; . , . 

«.) Howe ( ) Realtime ( ) Of iliac 

' liner intion/Decript ion Required 

Uplink Required: Command RaL 9 (EES): 

0ii-P>Ovi«l Data Processing Required 
Description: 

Data Tyj.es: ( ) Analog ( ) Digital 

I’i lu (Amount): 

I.ive TV (l!ours/Day) : . . 

On-Board Storage (libit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (1IBPS) 


( ) Other: 


Frequency (UIz): 


Hour s/Day 

Voice (Ilours/Day) : 

Other : 

Downlink command rate: 
Downlink Frequency (Nllz): 


TllElXAL 

( ) Active ( ) Passive 

Temperature, deg C Operational Nittiuuiu 

Ilon-op^rational Minimum 
licet Rejection, u Operational Minimum 

lioa-operatioaal Minimum 


Maximum 
Max j inuni 
Maximum 
Maximum 


LQUI I'l.LI.’T PHYSICAL CLIARACTERISTICS 
Location (X) Internal 

Equipucut ID/ Fane L ion 

L, in: 0.50 

I,, u: 0.50 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


y 

!!: 


External 
Pressurized 
u: 0.50 

0.50 


y 


Reuote 

Unpressurized 
11, u: 0.50 

II, m: 0.50 

Return mass, kg: 


Stowed 

Deployed 


tain: 0.00E+00 


taax: 0.00E+00 


CREW REQUIREMENTS 
Crew Size 1 

Skills (See Table D) 


EVA (X) Yes ( ) Ilo 


Task Assignraents 
I Skill ] 1 


I Level I 

I llours/liay | 


I 


Reason INSTALL SENSORS 


Hours /EVA 12 


2 ° 

^ 2? 

O 5 
O § 
» n 

O -o 

c jg 
> a 
r. 

< ta 


SEI VICIIjG/l LA I IJTlil IANCC 

Service: Interval, days 

Rcturaables, I;g 

Configuration Changes: Interval, day 

Deliverables, kg 

SPECIAL CCilSICERATlOilS/Scc Instructions 


Consuuakles, kg 
Han hours 

lian/Nours Required 
Returnables, kg 


* 


Boeing-Specific Input Data 
’OPS’CCDC” 


IllCSICi: TYPE 


) Hot Serviced 


F 

) Rot ;U t e 1 I iS 
) Denote llanned 


FT 


FH 

) Serviced aL Station 

(THS Retrieved) 

1ST 

) Serviced at Station 

(Self-propelled) 

FS 

attorn based 

) Hot Serviced 


P 

) denote THS 


PT 

) Denote Hauucd 

(THS Retrieved) 

PH 

) Serviced at Station 

tst 

) Serviced at Station 

(Self-propelled) 

PS 

.ter 

) Space Station Based 


SS 

) Sortie 


SOR 


COESTRUCTIOll/SEUVICIIlG COIIPLEXITY 

» < . 

( ) Hcdiuu 

( ) 

Operations Tines 
OTV Up/Down 
OTV or Ti IS on Orbit 
! >isa ion Use 
1VA Service 
EVA Service 
L::*.er meat Ops 
Service Frequency 

Delta Velocities 

Up 

Domi 

Aero Return 


0 days 
0 days 

365 days/year 
4 nan-days/year 
2 man-days/year 
15 raan-days/year 
2 tines /year 


Support Equipment 

te 

Hass: 


•■aim 


sieters 

ueters 




O O 

-n a 

*o CD 

9 1 

2 > 
» r 

o -o 

C > 

3a 


ueters 

ueters 


liciElit I 


ueters 

ueters 


BiJYS&n 


Hauiiest Restrictions 
(R) Ho Restrictions 
( ) Only with coupat ible payloads 
( ) Fly-Alone 

( ) lust have Docking Houule 

I-en^tb oi Beat- FaL 
{limber of / pncndat.es 

lumber or I.buulcs Required to Asueuble the Payload 1 


- - - PRICE ii\ - - 
ELECTRONIC 1 TEH 



I'M TE 4 MAR -83 

TIME lij'.Aa 

f ILENmiL 

I REID. DAT 


j 

< 2030 1 G > 



til'll 

IjTIbILITY CRITERIA 

VALIDATION (NOISE LEVEL 

METER > 




UNIT WEIGHT 

10. v»G 

rtODE 

PtjQTQTYPE QUANTITY 

3. GOG UNIT VOLUME 

1 . GO 

GuANl i T Y /NHA 

j 

PR( 

OK AH COST v $ TOGO) 

DEVELOPMENT PRODUCTION 

TOTAL COST 


ENGINEERING 





• GRAFT 1 Nu 

109. 

- 

109. 


j DESIGN 

342. 

- 

342. 


, SYSTEMS 

52. 

- 

52. 


PROJECT MGHT ‘ 

196. 

- 

196. 


DATA f 

24. 

- 

24. 


SUET OT AL ( ENG I 

721 . 

- 

721. 


MANUFACTURING 





PRODUCTION 

- 

- 

- 


1 PROTOTYPE 

263. 

- 

263. 


! TOOL-TEST EU 

151 . 

- 

151. * 


SIJDTOTAL ( MFG ) 

| 

414. 

- 

414. 

1 

TO J AL COST 

1135. 

- 

1135. 
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PAYLOAD Ll.EilLIlT HAUL CODE 

SPACECRAFT HANGAR (LSS-2) BACX2034 


CONTACT 

Name RICHARD CATES 

Address BOEING AEROSPACE CO 

PO COX 3999 
SEATTLE, UA 98124 


Telephone (206) 773-2020 


STATUS 

( ) Operational ( ) Approved 


( ) Planned (X) Candidate ( ) Opportunity 


TYPE . 

( ) Science and Applications (Non-conus.) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Otli^r 

( ) National Security 

Type number (see table A) 10 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale = 8 


Desired First Flight, Year: 1990 Number of Flights 1 Duration of Flight, Days 365 


OBJECTIVE 

LARGE SPACE STRUCTURES TECHNOLOGY DEMONSTRATIONS (DEPLOYMENT AND 
ASSEMBLY, SUBSYSTEM INSTALLATION AND CHECKOUT, DEMONSTRATION OF MAN'S 
ROLE AMD CAPABILITIES III SPACE). FOLLOWING THE TDM, THIS STRUCTURE 
Will. SERVE AS A PERMANENT SPACE STATION FACILITY. 


, i 

! » 


' 4 

: • 


* 

I % 

i. 


i 


DESCRIPTION 

TIM SPACECRAFT HANGAR FACILITY IS A DEPLOYABLE OR ASSEMBLABLE 
STRUCTURE TO PROVIDE SOLAR RADIATION AND HICR0METERI0RITE 
PROTECTION FOR PERSONNEL, SPACECRAFT AND OTV S WHILE SERVICING 
IS BEING PERFORMED. ELECTRICAL POWER AND LIGHTING WILL BE PRO- 
VIDED AS WELL AS CONTAINMENT FOR TOOLS, PARTS 6 PERSONNEL. 


2 ° 

•n a 

T> O 

o 5 

O > 

3) t- 


OR BIT CHARACTERISTICS 
Geosynchronous Orbit 
Apojee, Lm 
Inclination, deg 
Nodal Angle, deg 
Escape dV Required, m/s 


( ) Yes (X) No 
500 Perigee, Urn 500 

28 . 5 
Any 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, m 


O -n 

-cr^- 
> a 

r~ m 



POI HTI NG/ORI ENTATION 

View Direction ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec Field of View (deg) 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


POWER 

(X) 1)C 
Power , W 




( ) AC 


Duration, Hr s/Day 


Operat ing 

Standby 

Peak 

500 



(X) Continuous 



tl 1 * !■«. 




Voltage, V Frequency, Hz 

F>ata / connu ui catToiIs 

Moni Luring Requirements: „ % 

( ) Hone (X) Realtime ( ) Offline ( ) Other: 

) Encr ipt ion/Decr ipt ion Required 
) Uplink Required: Command P.aty (KBS): 

) On-Board Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): , 

Live TV (iiours/Day): . 

On- Board Storage (Mbit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


Frequency Olllz): 


Hours/Day 

Voice (Hours/Day): 

Other : 

Downlink command rate: 
Downlink Frequency (MHz): 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 

Hon-operat tonal Minimum 
Heat Rejection, w Operational Minimum 

Hon-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIPMENT PHYSICAL CHARACTERISTICS 

Location ( ) Internal (X) External 

Equipment ID/Function ( ) Pressurized 

Length: 5,75 meters Width: 

Length: 18.00 meters Width: 

Launch mass, kg: 270 

Consumable Types 

Acceleration Sensitivity, (g) min: 


( ) Remote 
(X) Unpressurized 
8.7 meters 
9.00 meters 
Return mass, kg: 

0.00E+00 max: 


Height : 
Height : 


0.00E+00 


5.23 meters 
9.00 meters 


CREW REQUIREMENTS 
Crew Size 

Task Assignments 



« 

% 

Skills (See Table B) 

1 Skill | 11 

I 12 

1 13 1 

1 1 

1 


1 Level 1 

3 

1 3 

13 1 1 1 1 

I llours/Day I 


I 

1 1 1 ] 1 


EVA (X) Yes ( ) Ho 


Reason COIISTRUCTIOH 


Hours/EVA 120 


SERVICIHG/MAINTENAHCE 
Service : 

Configuration Changes: 


Interval 

days 

Returnables 

kg 

Interval 

Deliverables 

days 

kg 


Consumables 

kg 

Nan hours required 
Man/Hours Required 
Returnables 

kg 


SPECIAL CODS I DERATIONS / See instructions 

AS A TECI1MOLOCY DEI IOM STRATI OH MISSOII (TDM). REALTIME MONITORING (TV) AMD DATA MEASUREMENT 
EQUIPMENT (STRUCTURAL DYNAMICS, THERMAL DEFLECTIONS) WILL BE REQUIRED. FOLLOWING THE TDM, 
SYSTEM STATUS (RETRACTED/DEPLOYED/LATCHED) INSTRUMENTATION WILL BE REQUIRED. 


(Stowed) 

(Deployed) 


O C 

-n x 

■V C 

O ? 

g % 

» r" 

<0 TJ 
C > 

> a 

r~ n 




* i 


t * 

: • 

t » 



J 

* 

V 


t 

•I 


Boeing-Specific Input Data 


MISSION TYPE 
Free Flyer 
( ) Hot Serv 1 1 ud 
{ 3 Remote IMS 
( ) Remote Manned 

( ) Serviced at Station (TMS Uetrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

FM 

FST 

FS 


Platforu Based 
( ) lioL Serviced 
( ) Remote TMS 
( ) Remote Manned 

( ) Serviced at Station (TMS Uetrieved) 

( ) Serviced at Station (Self-propelled) 

Other 

(X) Space Station Based 
( ) Sortie 

CONSTRUCT I OM / S EU V I C 1 1JG COin'LEXITY 
( ) Low 
(X) Medium 
( ) High 


P 

PT 

PM 

PST 

PS 


SS 

SOU 


Operations Times 
OTV lip /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


0 days 
0 days 

365 days/year 
10 man-days /year 
20 man-days/year 
48 man-days /year 
4 tiraes/year 


Delta Velocities 
Up 
Down 

Aero Return 


Support Equipment 

Length: 

Length: 


meters Width: 

meters Width: 


meters Height: 

meters Height: 


Mass: kg 

Manifest Restrictions 
(X) llo Restrictions 
l ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 

Length of Beam Fab 
Number of Appendages 

Humber of Modules Required to Assemble the Payload 16 


meters (Stowed) 

meters (Deployed) 


Gy - 


— 





_• 
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»T.%KT ; 


ftCVltie* NINE US FEBRUARY 19321 


;.A3S SPACE STATION HARDWARE (DEV) 

DWRaP SO 05 ISO 50 ISO 30 30 15 

REMOTE 0 0 

43UPPGRT l .31 .5 

BSUPPORT .5 .2 l l l 

WEIGHT 0 0 5 600 

SCHEDULE 0 0 

PINAL 1 0 

FLIGHT 0 0 

TOOLING 1 

SPARES 10 

-.ETS l 

CLASS 0 

nILL i 

Civ 

«*« PCH HQDEL REVISION NINE 13 FSB Itji •»» 

tUltllllllllMlIKIUUtlMtlllKIIMMIIIltMIIMIIMIItllKitlllKtllUX 
ENGINEERING «•»*«« ENGINEERING lulltu ENGINEERING •♦**.» ENGINEERING 
UimiimtinillUtMlltUdllKtllKIIOliKIIKIMlMIIMMIIIIlIuliill 


MILLIONS ttltmtH tllimitl BCCI.-tS !»*»•»••»* 3LB.GPE 
DESIGN DEV SHOP GES 1 SHOP total 






HOURS 

nQuRS 

CGLwARa UCLLAR3 

JZ. 

STRUCTURE--HANGAR 





.i? 

HAN6AR- 

-STRUCTURE ISO 4 

1.2. 0 0 

19497. 

5349 . 

1.725 

H2 

HANGAR- 

-SUPPORT 450 4 1, 

.2 0 0 

12303. 

3731 . 

1.115 


END 
Hr G 


1*4 PCH- MODEL REVISION NINE is FEB .»»! III 

iill>ll>IIIIIIIIUItllllMIIMI«lllilt«lll<iil<ll)MH<iili<tlli<l«imi>M 

MANUFACTURING • ««» MANUFACTURING «*«* MmN-.FACT JF INS lili MANUFACTURING 

* 1 1< l*4« • <• *«<«** «««*!« ****|(**«*<s lllllrIHrMIIIIIIMKIlillllKllfllWIII 






SOWING 

» « # •» m*» 

iw c 3r c 




B.F «L . 

•J • w . 

.lANur Aw ” wR 

*:taw 




HOURS 

HOUR i 

L-wwLfiR s 

COLLARS 

hi 

5TRUC Tu'RE--nANGAR 






.i7 

HANGAR- STRUCTURE ISO 

4 2 0 0 

4r43. 

■ 

•3 . 6 i C 


n. 

HANGAR- SURf CRT 450 «* 

1 0 i 

-?ss. 

44 :. 

v . *va 



*1 * PCM MCDEL REVISION NI.nE .3 PEB *rs3 •** 

*«• dC-EINu* BOEING I* fON HOURS SUMMARY HOURS FCM *. C-jEIHG iBGEING i.ii 
iiiiimiiiiiiMiiiiimiiiiimiiiiiiiiuiiuuiiiiiiiiititmimimimi 

title: space station hardware icev> 


BOEING HARDWARE SUBSYSTEM HOURS 

DESIGN ICY -HOF 


- — a i RuCT jRE - -HANG AR 30iwv rail ?I3 1137 

BOEING SUBTOTAL 33100 ij. "13 1137 

HARDWARE ASSEMBLY 1 C. C 13*5 


BOEING 3UPP0RT HOURS 


SYSTEM ! 

ENGINEERING 1 

INTEGRATION 

rocs 

software engineering 


175? 

SYSTEMS 

GROUND *E3T 

CONDUCT 

4G33 

SYSTEMS 

FLIGHT TEST 

CONDUCT 

0 

SUP PGR* 

EuU I r n £ N T ZZ 

SIGN 

itl 

3Uf *ORT 

EuuIPMENT MF 

G 

3*3 

Tuuu l itc 
ihinc: 

1 SPECIAL *£ 

ST EQUIPMENT 

:an 

*iv 

-IAISON 

data 

LNGlN££nl(<u 


a J 4 

zz j •* 

-OCR A."! 

.’IANAGEhEht 

V citu > 

* CC r» 

\uGriAM 

.TANA3E.1E.-iT 

«F3 ; 



BOEING . 1 R S H : i - i. 

< p C E I “i '3 vCIIjHICEvpHJi* • G - r 3 ♦ * 

* r“i'£ZS‘} u iiF Z *£?.£ : ■*" 1 *C j l . *" * T * 





iuOLJNG l SF'ECIAL *£ST tdUZrfttMf 

if ARCS 

lUUO n ENGINEERING 
SAT* 

. i "OORAM MANAGEMENT <ENO) 

TITO GRAM MANAGEMENT <MF3) 


;»»i 

vio 

934 

:s»4 

7288 

2*98 
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-J. 


SOEINO HOURS 

SUMMARY RECAP 



* 

BOEING 

DESIGN I DEV SHOP 

HOURS 

41730 



BGEINQ 

HARDWARE BEL 1 SC 

HOURS 

13500 


« 

SOEINO 

SUPPORT HOURS 


33300 


* 

30EINQ 

PROGRAM HOURS NOMINAL SCHEDULE/ 

8*000 


II 





II 


m PCM MODEL REVISION NINE 13 RED 1983 «»« 


DOLLARS SUMMARY IN MILLIONS 


title: space station hardware <dev> 



-••DEUEL 

OP MEN" Au 


EN8R. 

HARDWARE 

-...ADWARE subsystem cost »m > 



B2 STRUCTURE - -HAN OAR 

2,841 

1 .OSS 

SUBSYSTEM HARDWARE SUBTOTAL *r> 

2.541 

l.OES 

OF E/ SUBCON/ GIVEN COST < »M ) 




0.3 

0.0 

3UBC3N/0IVEN <81-850/ SUBTOTAL <»M/ 

0.3 

C.O 

HARDWARE ASSEMBLY > C/0 


0.1*3 

hardware subtotal <»m> 


1 . c~; 

SUPPORT COST <»M) 



SYSTEM ENGINEERING I INTEGRATION 

0.422 


S3FTUARE ENGINEERING 

0.143 


SYSTEMS GROUND TEST CONDUCT 

0.212 


SYSTEMS plight test conduct 

0.0 


PECULIAR SUPPORT EQUIPMENT 

0.0.3 

O.vFO 

TOOLING t SPECIAL TEST EQUIPMENT 


0.34- 

/PARES 


3.10? 

uImISuN cNGInEEFInu 

■j . W 5 v 


3 AT A 

: . .so 


FRCunArt .1»»NAu£MEKT 

0 • 03? 

3.1*2 

SUPPORT EFFORT SUBTOTAL <»(1> 

'..S09 

0 . TOP 

TOTAL v*M> < NOMINAL SCHEDULE / 

4. sir 

1 . f«C 


I * 


L^Ti!nfA!.C L ECPb^u}!E l, L\B CACX2035 ( I* Science ayd Applications (Kon-comu.) 

( ) Commercial 


COli TACT 

Mame 

Address 


Telephone 


STATUS 

( ) Operational ( ) Approved ( ) Planned^ (X) Candidate ( )_Opportunity _ Scale_=_10 

Desired First Plight, Year: 199.8 U umber of Flights 2 Duration of Flight, Days 


(X) Technology Development 
Operations 
Other 

. . national Security 
Type number (see table A) 10 

Importance of the Space Station to 
this Clement 

1 = Low Value, Cut Could Use 

10 = Vital 


365 


OBJECTIVE 

I ATERIALS DEVELOPMENT, MATERIALS TESTIIIC TEC1UIIQUES. 


DESCRIPTIOil 

PROVTSIOliS WOULD BE PROVIDED TO ATTACH MATERIAL SPECIMEIIS TO TOE SPACE STATIOH SOLAR ARRAY 
CAI11STERS TO PROVIDE L01JG TERM EXPOSURE TO SOLAR RADIATION. THE SPEClMEHS WOULD BE RETRIEVED 
PERIODICALLY VIA EVA FOR TESTI1IG. 


ORBIT CHARACTERISTICS 

Geosynchronous Orbit ( ) Yes 

Apo* ee, laa 500 

Inclination, deg 20.5 

Modal Angle, deg Any 

Escape dV Required, m/s 


(X) Ho 
Perigee, la.i 


500 Tolerance + 

Tolerance + 

Ephemens Accuracy, vu 


POl UTI liG/ORIEHTATI li! 

Vieu Direction 
Truth SiLes (if huoun) 

Point iu 0 Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 


( ) Inertial (X) Solar 


( ) Earth ( ) Any 

Field of Vieu (deg) 


O O 
-n jo 

T> C 



o -a 

c 

y> £•? 
tr m 

3 $ 


POWER 

( ) AC 


( ) DC 
Power , W 

Operating 

Pear L> 

VolLn„c, V 

;ATA/C0IiiiUUICATI0U5 

Monitoring Requirements : 


Duration, Hrs/Day 


( ) Continuous 


Frequency, IIz 


& 


( ) Other: 


(::) 

n 


i lom ( ) Realtime ( ) Offline 

Unci ion/Decr i pL ion Required 
Unlink required: Coi.u,iand Rate (PUS): 

On-Hoard Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Fjlm (Amount): , 

Live TV Ulours/Day): 

On-Koard Storage Tlibil): 

Data Dump Frequency (Per Orbit) 

Recording RaLe (KHPS) 


Frequency (lllz): 


llours/Day 
Voice (llours/Day): 
Other: 


Downlink command rate: 
Downlink Frequency (Ulz) 


Tllllivik'.L 

( ) Active 00 Passive 

Temperature, deg C Operational lliniugw. 

Ilon-operat tonal Minimum 
Heat Rejection, u Operational Minimum 

Ilon-operat ional Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIP! ’CUT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 


(X) External 
) Pressurized 


( 


Equipment ID/ Function 

Length: 4. 3 meters 

Length: 4.3 meters 

Launch mass, l;g: 202 

Consumable Types MODE 
Acceleration Sensitivity, (g) 


Width : 
Width: 


( ) Remote 
( ) Unpressurised 
.5 meters 

.5 meters 

Return mass, kg: 


Height: .04 

Height: .04 


meters 

meters 


| Stowed) 
i, Deployed) 


min: 0.00E+00 


max: 0.00E+00 


CREW REQUIREI1ERTS 
Crew Size 

Task Assignments 






Skills (See Table C) 

1 Skill | 

11 112 | 

13 

1 7 

18 | 9 

1 

15 


1 Level I 

3 13 | 

3 

1 3 

1 3 13 

1 

3 


1 llours/Day 1 

1 ! 


1 

1 1 

1 


EVA (X) Yes ( ) llo 

Reason SPECIMEH RETRIEVAL 


Hours/EVA 

48 



SERVICIUG/l 1AI HTEUAIICE 
Service : 

Interval 

90 days 


Consumables 

100 

kg 

Configuration Changes: 

Rcturnabl es 

Interval 

Deliverables 

0 kg 
90 days 
2000 Ug 


Man hours required 
Man/Ilours Required 
Returuablos 

8.00 

8.00 

2(500 

kg 


O O 

^ 2 
~o a 
c 5 
o ^ 
~~ 

O Tl 
C > 

> C'. 

H Pi 


SPECIAL COUSIDEilATIOUS/ See instructions 


Hoeing— Specific Input Data 


F* • 


UISSIOM TYPE 
{■tlc Flyer 
( ) ilot Serviced 
(X) Remote IMS 
( ' Remote Manned 

( ) Serviced at StaLioa (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Based 

! ) IIoL Serviced 
) Remote TiiS 
) RemoLe lianued 

) Serviced at Station (THS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Oilier 

(X) Space Station Based 
( ) Sortie 

COliSTl IJCT 1 01 1 / S HR VI CIIIG COl iPLKXI TY 

( ) I-o\/ 

(X) Medium 
( ) High 

Operations Times 

OTV Up/Down 0 days 

OfV yr TiiS on Orbit 0 days, 

Mission Use 365 days/yo i 

IVA Service 5 man-day: 

EVA Service 8 i.ian-day: 


OPS CODE 


Rape v imeut Ops 
Service Frequency 

Delta Velocities 


0 days 
0 days 

365 days/ycar 
5 man-days /year 
8 man-days /year 
12 man-days/year 
A tiues/year 


Aero Return 

Support Equipment 

Lengths 

Length: 


meters 

meters 


Widths 

Width: 


Mass: kg 

Manifest Restrictions 
(X) ilo Restrictions 
( ) Only \/i Lh compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 

ken' til of neat; Fab 
I.' umber of Appendages 

Humber of modules Required to Assemble the Payload 



Height : 
Heights 


meters 

meters 


(Stowed) 

(Deployed) 
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TV SPACES PCMOUT 


START S 


REVISION NINE < IS FEBRUARY 1782) 


i;,.»E MATERIALS EXPOSURE LAB iSS TEST HARDWARE) 

..WRAP aO 7? 130 SO 120 40 30 IS 

REMOTE 0 0 

AtUPPQRT 1.0 .311 

SSUPF CRT 1 .2 1 1 1 

•EIGHT 0 0 20 ISO 

SCHEDULE 0 0 

FINAL 1 0 

•'I- 1 OH T 0 0 

IDOL IMG 1 

SPARC! 10 

SETS ; 

CLASS 0 
OEV 


14* PCM MODEL REVISION NINE 22 PEB 1753 >17 

. *4**444 (44411 444*44*4«**4*44**44*« < I 1 «• * *44 > I *4 < < .4 . * • *4 < >*44 « «*< > < < ' • * * * <* 

ENGINEERING 4*44*4 ENGINEERING *>44*414 EN8II.EERIM0 *4*4*» ENGINEERING 

• 4444444444 44 *4 44*444444144444444*44* <«*•*** *4 IKIII * 4 14*44*44 4 *44 *44 4 *4* *44 


ii STRUCTURE 

,i- PRAME ISO 2 1.2 1 0 20 

f.IT INTEG 1 TEST 0 3 0 0 

-NO 
if G 


.4*444*444 BOEING 444*4444** aUB.'GFt 
DESIGN GEV SHOP IE 5 1 SnuR' TOTAL 
HGURS HOURS DOLLARS DOLLARS 


74S7 . 

2S37. 

53* 7 a 7 

1038. 

311. 

71345 


in PCM MODEL REVISION .*!..£ 


22 PEB a*32 * » ♦ 


**(*•<1*14 l«* *4*444*4(4X444* *444**4* 444444* *4*444*4* * * **(44**1 444 • ♦l**** • .44 
MANUFACTURING *4*4 MANUFACTURING 4**4 MANUFACTURING **** MANUFACTURING 

<4*44 4* a <4 *4*4 4 44*44 ******** 44*4*4 ****4***44*44444 444 4* *4 4* 44 4444 *4 4 ***» 44 <* 


*4*4*44. •« BCEtNS 4*»»***4«* SUB. GPE 

1.7.1. 8.0 • MANUFACTUR *gtal 

HOURS HGURS DOLLARS DOLLARS 


.> . STRUCTURE 

.17 FRAME ISO 2 1 3 0 SO 

MAC ASSY t C/O 0300 


END 

44* RCM MODEL REVISION NINE 


4727. 

241. 


709 . *35232. 

37 . 33?:r. 


22 FEB 1 7SS * * * 


.1144444**44**44444*444*44444**4*444*44*4*****1 *4**4*4****4***. ******** ***** 

• ** BGEING4B0EING 4* r CM HOURS SUMMARY hCURi r CM » * BCE i NO 4* CEI NG 1..* 

*4 4*441(4444* 1*4 **(<»*«tX44«*4tta 4*4*4* f*4*«t* .« *1444* 1 4 **»*<4 *<**44** *« •**• 

title: materials exposure lab >ss test harguare. 


DOE* Nu HAR BLARE SUBSYSTEM MuuF.5 



LC3I3N 

L 1 E . s'.-iuF 

B . F . • . 


i 3 TF.uCTUKc 

:047t 

ms 

;-"4 

"40 

juE.iiu Cl.LT"? 

*v4?r 

i 1 4 • 

• ? ~4 

."•G 


■ tip Z' w *« r : 

'r.lZ'fltk. 4 

* . ,• 

SS2 


* jr r 


. ... r 


•1 STRUCTURE 

104*3 

314* 

4v?4 


* 4o 

SUEING subtotal 

104*3 

314* 

4f ?4 


74* 


HARDUARE 

ASSEMBLY i C/C 


S5E 



TOEING SUPPORT HOURS 

SYSTEM ENGINEERING l INTEGRATION 23*8 

software engineering r:i 

3Y8TIMS GROUND TEST CONDUCT 1131 

3 (STEM FLIGHT TEST CONDUCT 0 

SUPPORT EQUIFNENt DESIGN Hi 

3LFFGRT EQUIPMENT MP3 3S3 

TOOLING t SPECIAL TEST EQUIPNENT **8 

SPARES 372 

LIAISON ENGINEERING 524 

..AT A 846 

PROGRAM MANAGEMENT (ENG) . 3190 

PROGRAM MANAGEMENT <NFO> 1334 

BOEING HOURS SUMMARY RECAP 

* BOEING DESIGN i DEV SHOP HOURS 11400 

» BOEING HARDWARE BFL t GC HOURS bbOC 

s BOEING SUPPORT HOURS 13405 

* 

* BOEING PROGRAM HOURS (NOMINAL SCHEDULE) 33.00 

I 

• ItlllttMUIItUUItllltllMtllMUItlltXI IllllHIDUII 

*•« PCM MODEL REVISION NINE 22 FES ;i 33 *»* 

iiUKmitFlltmUftltlFFMilllMFMlUFXItHttimMtltlXIUtUOIIXO 
liXXIIIXXXXI DOLLARS SUMMARY IN MILLIONS (XXXt.XXXXX 

tXMXlXXXIXXXXXXXXX)XX<U«l.Hlltl<MXHItllXIMMtlXX< 


title: MATERIALS EXPOSURE LAB 3S TEST HARDWARE- 


— OEVEuGF HINT Aw — 
snur. hardware 


.-ARDWhAE SUBSYSTEM COST (»M» 
ei Li RuC TURC 

/LI Si STEM HARDWARE SUBTOTAL ( PM ) 

GFE ’CwtCCU. GIVEN COST >IM) 

SlB-ON/ GIVEN i SI “330 / SUBTOTAL (*M) 

HARDWARE ASSEMBLY 1 C. 0 

HARDUARE SUBTOTAL (*H) 

SUPPORT COST i»M) 

SYSTEM ENGINEERING l INTEGRATION 
SOFTWARE ENGINEERING 
SYSTEMS GROUND TEST CONDUCT 
SYSTEMS PLIGHT TEST CONDUCT 
PECULIAR SUPPORT EQUIPMENT 
TOOLING i SPECIAL TEST EQUIPMENT 
SPARES 

LIAISON ENGINEERING 
DATA 

PROGRAM MANAGEMENT 

SUPPORT EFFORT SUBTOTAL («M) 

TOTAL >»M) 'NOMINAL SCHEDULE) 


*c* 

0.484 

3. PC? 

0 . e 8 -t 


v. w 

0*0 

0 • w 


0.103 


0.78.' 

0.174 

0.033 

0.08B 

0.0 

0.034 

0.041 
■3. ICO 
0.043 

0.031 

0.051 

0.C30 

0.0*3 

v 4 6 c r 

3 . 3 ■* E 

..3*7 

1 . iZr 
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-R • 


0 ^ *^5* ' 




PAYLOAD LLEl.'KiT MADE CODE 

PLECISIOII OPTICAL SYSTEM (LSS-4) i’.ACX2036 


COl.TACT 

i’.-ii.ic RICHARD CATES 

Address R.OEIMg ^ HR OS PACK CO 

SEATTLE, UA 98124 


TYPE 

y Science. and Applications (Hon-comm. ) 
Commercial 

Technology Development 
) Operations 
) Other 

) national Security 
Type nuiaber (see table A) 10 


Telephone 206/773-2020 


STATUS 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 10 


Deoiled First Flight, Year: 2000 Humber of Flights 1 Duration of Flight, Days 365 


OBJECTIVE 

LARGE APERTURE IU ASTUOHOIIY FACILITY A1ID LARGE 

SPACE STRUCTURES TECHUOLOGY DE1101ISTRTI0U KISSI0I1 (DEPL0YI1EIIT 

Aim ASSEMBLY, ASSEI1BLY OF HIGH-PRECISIOH RIGID STRUCTURE, SUBSYSTEM 

IUST/.LIA.TIOU AMD CHECKOUT, PRECISIOIJ C0I1TR0I. OF LSS, ADAPTIVE 

OPTICS. DEiIOMSTRATE MAI) S ROLE AI!D CAPABILITIES, SYSTEM IDEHTIFICATIOH, 

SECMEHTED MIRRORS). 


DESCRIPTIOH 

THIS IS A IARGE AKBIEWT IR TELESCOPE THAT IS ASSEMBLED FROM MODULES (PRIMARY MIRROR SECMEHTS, STRUCTURAL 
MODULES, SECOHDAP.Y MIRROR ASSEMBLY, IHSTRUIIEIITATIOH MODULE, SOLAR ARRAYS, RADIATORS, PROPULSlOH 
TAMES, ETC.). AFTER ASSEMBLY, SYSTEM TESTS, TECHUOLOGY DEIlO TESTS, ETC, ARE COMPLETED THIS TELESCOPE 
MOULD BE TRAHSFERRED TO AII ORBITAL I’OSITIOH WHERE IT WOULD 111 Ell BE REMOTELY OPERATED FROM A GROUHD 
STATI01I. 


ORRI.T CHARACTERISTICS 
Geosynchronous Orbit 
ApogQe , km 
Inclination, deg 
Modal An^le, deg 
Escape dV Required, m/s 


( ) Yes (X) Ho 
2 j>0^ Perigee, km 

Any 


500 


Tolerance + 

Tolerance + 

Ephemens Accuracy, w 


O O 

^ JO 


■o a 

O 2 

o 5 


O -g 
C > 

nS 
3 2 


PO 1 J|T I EC/OEI El TATIOll 
View Direction 
Truth Sites (if known) 

Pointing Accuracy, arc-sec 
Pointing Stability (Jitter), arc-sec/sec 
Special Restriction" r ' 31 — ' 


(X) Inertial ( ) Solar 


is (Avoidance) 


( ) Earth ( ) Any 

field of View (deg) 


POWER 

(X) AC 

(::) dc 

Power, W 

Duration, Hr s/Day 

Opera l ing 

i&i! dLy 

500 

(X) Continuous 


Frequency, llz 


Vulture, V 

'A/COUilg 
1 leva Lul l 
( ) llouc 


DATA/COluiUiICATIOlIS 

Monitor lug Requirements: 


( ) Encriptiou/Detripti_„ 

(ICJ Uplink wean i red: Co>.u,iand Rate (1>BS) 

( ) Oh- Soar J Data Procc 


(X) Real tiuie (X) Offline 
ion Required 
Command Rate t>>^ 
roccssmg Required 

Description: 

Data Types: 

Film (Amount):, 
f.ivc TV (Hours/Day): 

On-Board Storage (Kbit): 

Data Dump Frequency (Per Orbit) 


( ) Other: 


( ) Analog (X) Digital 


Frequency (MHz): 
Hours/Day 

Voice (Hours/Day) : 
Other: 

Downlink coui.iaud rate: 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum. 

Don-operational t.iuiuuu 
Heat Rejection, u Operational Minimum 

llou-operational lliniiaum 


Maximum 
Maximum 
Ilaximum 
1 lax i mum 




• 


EOUIPRLDT PHYSICAL CHARACTERISTICS 

Location ( ) Internal ( ) External 

Equipment ID/Functicn ( ) Pressurized 

Length: 5 .00 meters Width: 

Length: 12.00 meters Width: 

Launch mass, kg: 2£>/y 

Consumable Types 
Acceleration Sensitivity, (g) 

(X) Remote 
( ) Unpressurized 
A. 50 meters 
12.00 meters 
Return mass, kg: 

min: 0.00E+0G max: 

Height: 

Height: 

0.00E+00 

4,50 meters 
23.0 meters 


0 c 

•fl X 
tJ 0 
O z 

O "X* 

73 r 

CRCU REQUIRFJT.IITS 

Crew Size C 

Task Assignments 



• 




3> Q 
r~ rT 

*3 

3a 

Skills (See Table B) 

1 Skill I 11 

1 12 | 

13 I 

1 1 

1 




I Level I 3 

1 3 | 

3 1 

1 1 

1 




1 Hours/Day I 

1 1 

1 

1 1 

1 



• 

EVA 0:) Yes ( ) Do 

Reason C0USTRUCTI0D 


Hours /EVA 

34.00 





SFJ'.VI CIUC/llAIllTEi.AkvE 
Service: 

Configuration Changes: 

Interval 
Rcturnablec 
Interval 
Del iverables 

1G0 days 
0 kg 

M ft ys 

Consumables 
Man hours required 
Wan/llours Required 
I’eturnablcs 

200 

C.00 

MS 

kg 

kg 




SPECIAL C01ISIDERATI0HS/Sce instructions 


vV 


Eoeing-Specif ic Input Data 


% 

I t 

i 

4 

V 


IllCSJOil TYP! 
Free Flyer 


\ ) Ha 

( ) Rea 

R 


Serviced 
jutu Ti IS 
tote i tanned 
Serviced at Station 
Serviced at Station 


(TliS Retrieved) 
(Self-propelled) 


Platform Rased 

i ) Hot Serviced 
) R e>.io t e T11S 
) Remote ’tanned 

) Serviced at Station (TIIS Retrieved) 

( ) So*. iced aL Station (Self-propelled) 

Other 

( ) Space Station Cased 
( ) Sortie 

COliSTRUOTIOH/SERViClIlG COMPLEXITY 


( ) Lou 
( ) lied 
(X) HiL 


diuiu 

h 


Operations Tiues 
OTV Up /Down 
OTV or TitS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Eapefiucnt Ops 
Service Frequci 


OPS CODE 


FL 

FST 

FS 


P 

PT 

PM 

PST 

PS 

SS 

SOR 


frequency 


days 

days 

365 days /year 
10 uan-days/year 
23 uan-days/year 
10 uan-days/year 
2 times/year 


RelLa Velocities 
Up 

Do un 

A.cro Return 


Support 


Equipment 

Length: 
Ler.Lt It : 

Mass: 


2.5 

26 

2000 


meters 
net era 

ts 


Manifest Restrictions 
(ti) ilo Restrict ions 
i J rV l> y iLli compatible pay loads 

( ) Must 


have Docking Module 


Uidtb: 

Uidtli: 


Leu' tl. or Itcai. Fab 
Htu.iDer oi. / ppendap.es 

I!umLc . oi Modules Required to Assemble the Payload 


2.5 

12 


meters 

meters 


Height: 

Height: 


1 

3.5 




meters 

meters 


(Stowed ) 
(Deployed) 
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1 

! 

- - - PRICE 64 ~ - 
ELECTRONIC ITEM 

- 


DATE 7-MAR-83 

time ia:ss 
(283010) 

FILENAME 

.* REID2.DAT 

' 

i PRECISION OPTICAL SYSTEM 

I ; 

UNIT U £ I G H T 

#» rs «*» •* ■% 

«. 3CV • W 

MODE 

j. PROTOTYPE QUANTITY 
* 1 

3.000 UNIT VOLUME 

36 . 00 

uUAN TIT Y/NHA 

( - 

< jPkGGRAM COSTii 1000) 

• 

DEVELOPMENT PRODUCTION 

TOTAL COST 

ENGINEERING 

[| liRAF TING 

5702. 

- 

5702. 

DESIGN 

18565. 

- 

1 8565 . 

SYSTEMS 

3394. 

- 

3394. 

PROJECT MGMT 

11671 . 

- 

11671 . 

DATA 

1321 . 

- 

1321 . 

SUBTOTAL(ENO) 

40654. 

- 

40654 • 

j » 

MANUFACTURING 

;J PRODUCTION 

- 

- 

- 

PROTOTYPE 

28279. 

- 

26279. 

TOOL-TEST EQ 

14123. 

- 

14123. 

SUB TOTAL ( MFG ) 

40402. 

- 

40402. 

ItJTAL COST 

l 

81055. 


81055. 


1 ' 

» ' 


( *) ' 
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ORIGINAL PAG£ ?3 
OF POOR QUALITY 





DATE 7-MAR-83 


PRECISION OPTICAL SYSTEM 


PRO TO TYPE QUANTITY 


PROGRAM COST ( % 1000) 
ENGINEERING 
DRAFTING 
DESIGN 
SYSTEMS 
PROJECT MUM I 
DATA 

SUDTGTAL(ENO) 

MANUFACTURING 
PRODUCTION 
PROTOTYPE 
TOOL-TEST EQ 
SUDTQTAL(MFG) 


- - - PRICE 6 4 - 
ELECTRONIC IiE.-i 

TIME IS 155 FILENAME? REIU2.DAI 

( 2 8 J 0 l v 


UNIT I Jc) u i i 
3*000 UNIT V u i u M E 


. w L 0 . 0 0 MODE 

ac. 00 QUAFi ill Y/NHA 


1 

1 


DEVELOPMENT 

PRODUCT luN 

T01AL COST 

5702 . 

- 

5702 . 

ias6s. 

- 

1 OJCl J . 

3394 . 

- 

3394 . 

11671. 

- 

1 \& 7 I . 

1321 . 

- 

1321 . 

40654 . 


40654 . 

26279 . 

- 

26279 . 

14 123. 

- 

14123. 

40402. 

- 

40402. 

61055. 

_ 

01055. 


TOTAL COST 


original PAGE 13 

OF POOR QUALITY 
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OF POOR QUALITY 


- - - FRI.E Hi 
Lv.EC TRChl w i . ... 




^ I £ i ■ iur* S 3 

* system 


r:.i£ :v.-s 

• 2c3C 1C 


ON I ?• *£ 1 irt T 

. iir.r£ uuAitTITV 3.000 UNIT vOwwME 


. a a v • v / 
ia • . • 


■*.Wi £ 

* *.wAi« r I T T • inn 


• " « • -0-7 S iv.’Ji I'EVELur hEnT 

• - . .tc£r 1 ..C. 

. = af ;.iv 5702. 

• t j 1 jii 13545. 

- aTfci.i 3394. 

>.0-EC? KGftT lla71. 

1321. 

’ »-* 7 2 TAu EnG / 40o54. 

• jF YC * jn • •« j 

• -ZfjCTlQli 

r 0707*-. S E 24279. 

wOL '£2T 22 14123. 

-UI r r . T i'ii. • nF u ) 40407. 

f i) T .Yu COST 31055. 

■ : ’ u ■■ 7 2“ 2 ELE2TFON2C rtECnANICAL 
L.2h. 50.200* 2230.000 

43.?:0 32.907* 

•rv. ::.*if LEYITi 10.313 3.430 

>7* lESIO.'f 0.400 0.950 

... LI2.S rirt.ti 0.000 0.000 

3 2 ***** imt 

TtOPt'iTIC .£VCL 0.0 0.0 


\w vwu . • W.l 




• a.a 

30 ?4 
i i 471 


•.:424 


i 4122. 
4.40. . 


F R 2 1- 0 Z T 0 £ 2 1 f . I F r >' 


£<>tt2.«£&F 4t«w I O.-tF a I T Y 0.2; 


r ?. 0 7 0 7 i F' £ i.rrCM 
FSC*: i»CntI'2-t » .*• *2 " OR 
EbE.T .Cw “FATTIOi. 
r - '• r F 2F.1 


YAF OF TE2N7U3i 
E i. 2 2* 1 to 1 * ' F A ? 0 r. 


. 727 * 


7. -- START 

1 v£L2r -£.» T AN 37 i 11) 

* E&EhSR raCN ONE £8A TIOri 1 9 3 

. . . .a riu 

.-o: .iwi.::Fi£F 


V • 

.14 


FIRST IE* FI: iH 

sw a:* v io) ££- ?n 

700LI-3 1 - : 2 £ :- £ ACTOR - 
5 £ v‘ £ 0 r 2 -t 7 7”iwto2;*j 


0£yi.3F n£NT 


r nCOw'to T I .i 
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PAYLOAD LLE11EUT NAME CODE 

CONST 6 STORAGE FAC (l.SS-1) BACX2037 


CONTACT 

Name RICHARD GATES 

Address BOEING AEROSPACE CO 

PO BOX 3999 
SEATTLE, \/A 98124 


TYPE 

( ) Science and Applications (Hon-cormu. ) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Other 

( ) National Security 

Type number (see table A) 10 


Telephone 206/773-2020 


STATUS 

( ) Operational 


) Approved ( ) Planned 


(X) Candidate 


( ) Opportunity 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale ■ 8 


Desired First Flight, Year: 1991 Humber of Flights 1 Duration of Flight, Days 365 


OBJECTIVE 

LARGE SPACE STRUCTURES TECHNOLOGY 

DEMONSTRATIONS (DEPLOYMENT AND ASSEMBLY , SUBSYSTEM INSTALLATION AND 
CHECKOUT, DEMONSTRATION OF MAN'S ROLE AND CAPABILITIES 111 SPACE). 
FOLLOWING THE TDM, THIS STRUCTURE UILL SERVE AS A PERMANENT SPACE 
STATION FACILITY. 


! > 


DESCRIPTION 

THE CONSTRUCTION AND STORAGE FACILITY IS A LARGE PLANAR, DEPLOYABLE TRUSS ATTACHED 
TO THE SPACE STATION AT A BERTHING PORT. ADDITIONAL STRUCTURAL SUPPORT STRUCTURES WILL BE 
ATTACHED TO PROVIDE STRUCTURAL ATTACHMENTS FOR PAYLOADS AND OTHER MODULES TRANSPORTED TO THE SPACE 
STATION VIA STS. 


ORBI T CHARACTERISTICS . 
Geosynchronous Orbit 
Apogee, km 
Inclination, deg 
Nodal Angle, dgg 
Escape dV Required, m/t 


( ) Yes 
500 
28.5 
Any 


(X) No 
Perigee, km 


500 Tolerance + 

Tolerance + 
Ephemeris Accuracy, m 


O O 

-n a 

TJ O 

o 3 
o > 

c 5 

gs 

3 s 


POIHTING/QRIENTATION 
V lev; Dll 


___ection 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 
Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


0.00 


( ) Earth (X) Any 

Field of View (deg) 


POWER 

( ) 


AC 


( ) DC 
Power , W 


Duration, Hrs/Day 


Operating 

SLaudby 

Peak 

Voltage, V 


0 

0 

0 

0 


0.00 

0.00 

0.00 

Frequency, Hz 


(X) Continuous 
0 


& 


DATa /COMMUNICATIONS 

Monitor mg Requirement 


< ) 

I) 


freaftime ( ) Offline 
Encript ion/Decr ipt ion Required 
Uplink Required: Command Rate (KBS): 

On- Board Data Processing Required 
Descript ion : 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

~ive TV (Uours/Dav): 0.00 

On-Coard Storage (Mbit): 0.O0 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


) Other: 

0 Frequency (iDIz): 0.00 


Hour s/Day 0.00 
Voice (Hours/Day): 0.00 
Other: 

Downlink command rate: 0 
Downlink Frequency (MHz): 0.00 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 0 

Non-opera tion^l Minimum 0 

Heat Rejection, W Operational Minimum 0 

Mon-operational Minimum 0 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


EQUIPMENT PHYSICAL CHARACTERISTICS , x 

Location ( ) Internal (X) External 

Equipment ID/Function ( ) Pressurized 

Length: 2.50 meters Width: 

Length: 26.00 meters Width: 

Launch mass, kg: 2000 

Consumable Types 

Acceleration Sensitivity, (g) min: 


( ) Remote 
(x) Unpressurized 
2.50 meters 
12.00 meters 
Return mass, kg: 

0.00E+00 max: 


Height: 
Height : 


0.00E+00 


1 .00 meters 
3.50 meters 


CREW REQUIREMEHTS 

Crew Size 0 Task Assignments 


Skills (See Table B) 

1 Skill I 

11 1 

12 | 

13 i i r 

1 


1 Level I 

3 I 

3 1 

3 1 ! 1 

1 


I Hours/Day I 

0.00 I 

0.00 I 

0.00 | 1 1 

1 

EVA (X) Yes ( ) No 

Reason CONSTRUCTION 


Hours/EVA 120 


SERV1 Cl 1.IC/ MAINTENANCE 
Service: 

Configuration Changes: 

Interval 
Returnables 
Interval 
Del iverables 


0 days 
0 kg 
0 days 
0 kg 

Consumables 
Man hours required 
Man/Hours Reouired 
Returnables 

0 

0.00 

0.00 

0 


SPECIAL CONSIDERATIONS /See instructions 

AS A TECHNOLOGY DEMONSTRATION MISSION (TDM), REALTIME MONITORING (TV) AND DATA MEASUREMENT 
EOUIPME1IT (STRUCTURAL ACCURACY. DYNAMICS. THERMAL DEFLECTIONS) WILL BE REQUIRED. FOLLOWING 
THE TDM, PERMANENTLY MOUNTED T i> AND AUXILIARY LIGHTING ARE REOUIRED. 


(Stowed) 

(Deployed) 


i 
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Boeing-Specific Input Data 


MISS10H TYPE 
Free Flyer 

M llot Serviced 
Remote TIIS 
Remote Manned 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Based 
( ) Hot Serviced 

1 ) Remote TIIS 

) Remote Manned , . 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 

Other 

(X) Space Station Based 
( ) Sortie 

COMSTRUCT I Oil/ SERVI C11IG COMPLEXITY 
(X) Low 
( ) Medium 
( ) High 

Operations Times 

OTV Up /Down 0 days 

OTV or TMS on Orbit 0 days 

Mission Use 365 days/year 

1VA Service 10 man-days/year 

EVA Service 20 man-days /year 

Experiment Ops 20 man-day6/year 

Service Frequency 4 times/year 

Delta Velocities 

Up 0.00 

Down 6.00 

Aero Return 0.00 

Support Equipment 

Length: 1.00 meters 

Length: 3.00 meters ! 


OPS CODE 


1.00 meters 

3.00 meters 

100 kg 


Width: 
Width : 


Manifest Restrictions 
(X) Mo Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


Length of Beam Fab 
Humber of Appendages 
Humber of Modules Require 


.50 meters 
1.00 meters 


Height: 
Height : 


.50 meters 
1.00 meters 


ed to Assemble the Payload 
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ORIGINAL PA&ii & 
OF POOR QUALITY 


TY PCriClY SPACEl PCflOUT 


START 3 


REVISION NINE (IS FEBRUARY 190 

LA3t SPACE 3TATI3N HARDWARE (SEW) 
I-R'.r eO 93 130 30 120 oO SO 15 
: EhSTE 1 • 

..Suf PORT i .4 : .5 
I-iufPCRT .5 .3 : 1 1 
mESOhT 003 3360 


SCHEDULE 0 

0 

FINAa i 9 


P.IGHT 0 : 
TOOLING 1 


;r ARES iw 


SETH l 

-•aVc-’j • 

CLASS 0 


.ILL 1 


DEV 

h. • - ^ 

«*« PCM MODEL REVISION <*X.«E 


ENGINEERING *»«»»« ENGINEERING «»«**»»« ENGINEERED ENGINEERING 


NILLIGNS Itllllllil »««»•»»»»• BOEING •«••*«•**» 3U8.-GFE 
DESIGN DEV *hCP IF'- 1 S.nGR igtal 
HOURS HOURS DCLwARa UGL-ARS 


cl STRUCTURE-SPACE PLATFORM 
nr if ACE PLATFORM DB60 3 1.3 0 0 

339331. B4*j». 33.433 

END 

mFG 

««< PCM MODE. REVISION NINE Is FES .==3 ••• 


MAN . - i.Ci jR I no **4* .-.AnuFACTUR I Nu *•*. 


illtltlili MILLIONS 


imuuit 


iiitmut BOEING iu.mtit 


b.f.l. 
hour s 


HGwR S 


MtHur ACTUR 
I 3LLAR3 


3LS ■ uFE 
TOTAL 
DCL.AES 


EnL' 


i".u:tjre--sfmCe platform 
. f AC. f - T c ORM 3360 3300 

7 6373. 

-ARi.ARE ASSEMBLY 1 CHECKOUT 0300 

3983. 

• k* PCM MODEL REVISION NINE 


*1331. 10. 370 

398. 0.348 

IE PE3 1433 H* 


kit iOEINGiiuEING *» PCM nGURS SUMMAR r HOURS f .1 •* BCE INC « S3 E I “G •••» 

iiiiiiWk»M<uum»itmiii<miH><uk<»iii>utM 

TITLE.* SPACE STATION HARDWARE DE - • 


bqcing hakdwar'E suss is'Em iOur* 

DESIGN IEV I n C? B.F.L. 3... 


SI STRUCTURE-SPACE PLATPOR 339331 

aJCING SUBTOTAL 33.531 

HARDWARE AS 3 E 7 f . : . C '0 1394* 


BOEING SUPPORT HOURS 

s> STEM ENGINEERING I INTEGRATION * 732 7 

SDFIaARE ENGINEERING 



rl 


mucrufc»--SF*ci plmtfor 


3*13: 






.oeino subtotal 


29*531 34S2? 30657 1 212* 

HARDWARE A3-EMBLY l C/O 13943 


BOEING SUPPORT HOURS 


ST STEP ENGINEERING 1 inxepration 

47237 


SOP'-ARE ENOInCERInG 

■i : STEMS ground TEST CONDUCT 

12333 

42449 

ORIGINAL PAG2 T9 
OF POOR QUALITY 

SiiiE.is flight test conduct 

subfort EQUIPMENT DESIGN 

0 

13453 

support equipment mfg 

*327 

'OOLING 4 SPECIAL TEST EQUIPHENT 

*579 


SPARES 

i 2*9 


LIAISON ENGINEERING 

3224 


DATA 

24223 


RFQGr.Hrt HANAGEftENT (ENu) 

37242 


-LOCRRrt MANAGEMENT (rtFG) 

2410* 

• 


BOEING HOURS SUMMARf REC/H 

KtaHiiUUiMtliituiiMMunuitiHimiiliuinmi 
< BOEING DESIGN l DEV SHOE HOURS 374300 

( BOEINu HARDWARE SFL t OC HOURS 104900 

( BOEING SUPPORT HOURS 313*00 

« BOEING ^ROORAN HOURS ' NON I HAL SCHEDULE/ 7*7200 


• »« PCH MC DEL REVISION NINE 13 FES 1?S3 **» 

■ lUMKlmiiimaiiiaiitltliiUMlMKiiaiaiiliitiMiiittMatiiiiixiiuat 
» >•*«****• •«•>■*•< DOLL ARS SUMMARY IN MILLIONS »»» i »»*%*» «»t» M4«* 

iiiimmiiiiiiiiiiiiimmiiimiiitiiimiiimiiiiHmuiiiiimiimi 

TITLE! GRACE STATION HARDWARE (DEV> 





~;e.:..f w— 

< • - --H- - 

HARDWARE 3UBST3TEN COST 
S 1 3TRUCTURE--SPACE 

(»«* 

PLATFORM 

- 

h.-ti.abj 

22.423 11.113 

SUBSYSTEM HARDWARE SUBTOTAL (»rt) 


22.423 11.113 

Zr £/ iu&CuN/ 3 1 WEN COST 

< *r ) 




J.O 0.0 


SUBCON/GIVEN IS1-E20) SUBTOTAL tltii 

0.0 

0.3 

iARD.ARE ASSEMBLY t C/O 


1 . 463 

HARDWARE SUBTOTAL (IN) 


12 . 76. 

SOrf'SnT C3£T IN* 

SYSTEM ENOINES-.ING 1 INTEGRATION 

2 • S3m 


-luFT-ARc ENGINEERING 

i.wv? 


SYSTEMS GROUND TEST CONDUCT 

3 • w C " 


SYSTEMS FLIGHT TEST CONDUCT 

*.0 


PECULIAR SUPPORT EQUIPMENT 

0.P43 

1.022 

TOOLING t SPECIAL TEST EQUIPMENT 


l .14? 

SPARES 


i.u: 

wlAISCft ENGINEERING 

C .51. 


DATA 

1.2*1 


program management 

4.303 

1.444 

SUPPORT EFFORT SUBTOTAL <*H) 

13. 159 

4 . 73S 

TOTAL <»•*> (NOMINAL SCHEDULE) 

4 3 . ZZZ 

17.513 


payload t rale conn 

iiARIPUIATGl. DEVELOP u TEST FACIE I.ACX2059 


coiir.cv 

Ei.i.iC 

Auur 


n. cocs/.iii 
L’paj; aerospace ltd 
1 /(!(: ORltOliT DRIVE 
UKCTOli, OliTAKIO, CAIIADA 
II9L2U7 


Telephone 41G/745-9GC0 


st. vi in 

( ) Operational ( ) Approved 


( ) Planned (II) Candidate ( ) Opportunity 
Desired First Flight, Year: 199J Ruuher of Flights 1 Duration of Flight, Days 730 

develop a refine requirements for tasks a fuiictioiis of space 

REMOTE MANIPULATORS BY COLLECTING DATA Oil IIEliOTELY PER FORI HID ORERATIOIIS 
lii G?ACr 

2) TO "CCEDIICT PERFORIIAHCE TESTS Oil I All I TULA TORS DURII1C THE DEVELOPIIEI1T 

r verification of space manipulators. 


( ) Science and Applications (Ron-Coix.. ) 
( ) Coui..crcial 
(X) Technology DevelopuenL 
( ) Operations 
( ) Otl^r 

( ) national Security 
Type nuuber (see table A.) 15 

Inportance of the Space Station to 
this Element 

1 = Low Value, Cut Could Use 

10 - Vital 
Scale ° 7 


DESCRIPTION 

I SARI PIMA TORS OF DIFFER ERT SIZES Alii) CAPABILITIES UILL BE USED UITI1 A SET OF TYPICAL PAYLOADS TO PERFORM A 
LUMBER OF TASKS I11V0LVII1G BERTHING, MOLULE I1ITERCPAECE, SATELLITE SERVICIRG. DATA 01! THESE TASKS UILL EE 
COLLECTED Ai!D USED TO DEVELOP ARD REFINE REQUIREMENTS FOR i ART PULA TOPS FOR APPLICATIORS 111 SPACE 
COF.TPlIGTiOH, IRCPECTIOn, SATELLITE REPAIR 6 liATERIAL TRAPS FEE . 

DATA ACQUISITION SYSTEM UILL RE AVAILABLE OR Till; SPACE STATI011 TO CORDUCT PERFORMANCE TESTS Oil MANIPULATOR. 


Oi.r.TY CUA! -ACTEP. I STI CS 
Ocoeynchronous Orbit 
. i ' o e, b • 

Inc 1 iiiat ion , deR 
Rodri Aij- lo, dgR 
l.sca^v. dv Required, \.f i 


( ) Yes ( ) Ho 

Perigee, kr.i 


Tolerance + 

Tolerance + 

Epliciaer is Accuracy, n 


SS 

p 

o > 
5C F 

<Q *T1 

r> o 
r n 


POIL'i’IEC/OR I EilTATIOl ; 

Vie’.; Direct iyi; . 
lruLl. f ilea ( i l Ri.u'.n: ) : 

Pointing Accuracy , arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

F,,acial Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth ( ) Any 

Field of View (dee) 


POL'.’.!. 



O') AC 

0 ) dc 

Power , U 

L'uratio.:, Urs/Day 



OjlOi.' L JLLk^ 

L « . » • t! i > j 

Voltage , V 

2 COG 
20C 

C.00 

( ) Continuous 


115 

Frequency, Ra 

7;C0 


' 




V ) 

I 


i-.v;./CQii.D.ao:.Tion? 

HteS ‘'“‘'i-y shtii... CO Offline 
( ) Lncrintiou/Decriptiou required 
' ' Upli..!, Required: Co.a.u.id Rate (1X5): 

On-Eogrd.Data Processing Required 
Description: 

DuLz Types: ( ) Analog ( ) Digital 

ril. M ( A..uuuL ) • 

Live TV (Hours/Day):. . 

0,.-Roard Storage tllbit): 100.00 

beta Duup Frequency (Per Orbit) 

Recording Rate (REPS) 10 


( ) Other: 


Frequency (llllz): 

llours/Day 

Voice (llours/Day ) : 

Other : 

Downlink couuzed rate: 
Downlink Frequency (I31z): 


Ti.Ei.IIAL 

('.) Active (X) Passive 

Tciii-erature, deg 0 Operational lliniuuu, 

lion-operational lliniuuu 
Heut Rejection, U Operational lliuiauia 

tlon-o^erational lliniuuu 


tlaxjuum 

lianiuuu 

Ilaxiuun 

liaziuuu 


O O 

2 

T O 
O 2 
O £ 
73 r~ 

XD-TT 

C > 
Ci 

C 1 » 

3 u 


;* 

«. 

% 

* 

«; 

'• 


M External 
Pres 


IX UlPliEHT PHYSICAL .CHAHACTEUICT1CC 
Location (X) Internal 

Equip. .lent 1 L/rui.ct ion 

Length: 17.00 

Length: 33.00 

Launch uass, kg : 

CousuuuLlc Types 
Acceleration Cencitivity, (g) 


ueter s 
uel 
lot 


essurized 
L’idth: 
Width: 


( ) Ecnotc 
( ) Uupressur ized 
1 .00 ueters 
0.50 ueters 
Return uass, kg: 

uiu : uas 


Height : 
IJwitht: 


.00 ueters 
.50 ueters 


(Stowed) 

(Deployed) 


CELT.’ HCnilAHI.HLTS 
Crew Size 

Skills (See Table D) 


EVA C ) Yes ( ) Ho 

: ERV I CILC /I lAIHTEllAEC E 
Service: 

Co. if iguratiou Changes 


Task Assignueuts 


1 Skill 1 5 1 

7 1 

i i r 

1 1 1 1 1 

1 Level 1 3 1 

2 I 

i i i 

! 1 1 1 1 

1 llours/Day I C.00 1 

o.OO | 

.i ii 

i i i i i 

Reason EETERUAL liAIJIPULATOR 

Lours /EVA 240 


Interval 

Rcturnables 

Interval 

Deliverables 

days 

kb 

days 

kg 

Consunablcs 
Kan hours required 
Lan-Houru Required 
Rcturnables 

kb 

kg 


SPECIAL COnSIDELAYIOHD/Sec instructions 



I 




:t 

1 i 

! • 

, I 

* 

* 

* 

J 

v 




CSIOii TYPE 


li'eO Flyer 

H llot Serviced 
"c.-otc TIE 

uLmOLc I.i!iiufc 

Serviced Jit 
( ) Serviced at 


d 



tat ion 
tut ion 


1 'lj.lfOu.t ]>aScd 

( ) Hot Cut viced 


! He. vote THE 
?.ei;ote Fanned 
Serviced at Station 
Serviced at Station 


(TIE Retrieved) 
(Self-propelled) 


TI1S Retrieved) 
Sclf-j.ropelled) 


Eoei. . ^-Specif ic Input bata 

ops'eoni: 


F 

E 

FST 

I'S 


P 

PT 

PtI 

PST 

PS 


tUer 


iij uCc Station bused 
Sort ie 


son 


consTF u ct r 01.7 sixvi c i nc 

( ) LOW 
u) iicJiuu 
( ) Jlibli 

Operations Tii.es 
OYV Ui./Doun 

oil Orbit 


u::pcr i. .ci.t O^.s 
Service Frequency 


OTV nr T:.C 
I .I ss io.i (Jce 
1 Service 
EVA Service 


COMPLEXITY 



days 

days 

days/ycar 

tian-days/year 

uan-days/year 

jaau-daye/year 

tiues/ycar 


belli. Velocities 


Poim 

Aero 


J’.oturu 


Support biiuij.iie.it 


Length : 
I.ci.nth: 


ue tors 

.inters 


Hass: Up, 

i’m:i test Restrictions 
(--) Ho restrictions 
( ) Only uiLli compatible pay loads 
( ) FI -Alo..n 

v. ) Lest l.ave DocLino Module 


Uidtl. 

Width 


ueters Height: 

ueters Height: 


he;-' th of l.eni.. Hal. 

H ,; i He. nr / 1 1 endures 

* 'iv. hiji. of . Oi.ulcj PcQuiiod Lo AswUaLlc tuc F4iylo**cl 


r 


r.eters (Stov/ed) 

ueters (Deployed) 
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1 




pavt.o/ d hleleht halt, 
grower station 


cor*:- 

rACXL’CGO 


OCHTACT 

l-.u .c 

/ JuV(:ub 


Vulul'liOiib 


k l L U - 

L ) Science. and A r> ^ . 1 lcatior.s (Hon-coi.ui. J 
C ) Coi.j.ercial 

IX) Technology Development 

( ) Operations 


( ) Onoratii 
( ) Ot. h v r 
( ) Kationa 


STATUE 


( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale 


( ) national Security 

Type nui. iter (see table A) 14 

Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 ^ Vital 


Desired First Flight, Year: 1954 


llumber of Fliuhts 1 


Duration of Flight, Days 365 


OUJECTIVE 

TO PROVIDE THE TEClillOLOGY DEVELOPMENT AIJD DEHOHSTRATIOH OF THE SYSTEM 

ruiumed foe persoiial shower, water coleectioii, recycling add cleaihjp. 


DESCRIPTIOH 

Tl:IS iHSSIOi: WILL PROVIDE THE COIIDITIOHS HECLSSARY FOR T11E TECHI10L0GY DEVELOPMENT AHD DEM0HSTRATI01! OF A 
E ERO-CRAV I TY SE.OWER. TESTS WILL ASSESS THE EFFECTIVEHESS OF SOAP A11D WATER APPLICATION, WATER REMOVAL, 
SIICWER CLEANUP, AHD SLOWER AREA I1EATIUC REQUIREMENTS . 


CELT T OH ARACTERI STI CS 
Geosynchronous Orbit 
/•lionet, la.i 
Inc l ina t i on , deo 
i’odrl Aij-le, deE 
Escape ev Required, ufi 


( ) Yes (X) Ho 

Perigee, Ixi 


Tolerance + 

Tolerance + 

Ephemens Accuracy, u 


O O 
^ 2 
■o o 
O 2 

o § 

^ r- 

fO TJ 
C > 

> n 

-E-frt- 

4 <4 


P(i I Ell EC / OR I El ITATI OH 
Vie., Iii voctiou 
Truth Sites (if Known): 


( ) Inertial ( ) Solar 


Poi.it lk 


Accuracy 


arc-sec 


Pointing Stability (.litter), arc-scc/scc 
Special Restrictions (Avoidance) 


( ) Earth (X) Any 

Field of V i eu (dep) 


POWER 

(::) AC 


Oj m'ii L l *ip 


(: ) DC 
Power, W 


Duration, Ilrc/Da 


( ) Continuous 


Frequency, IIs 


( 3 / 


/ A 4 i 4 


H 

ii 


’.TIOIIS 
Requjr 


uts: . 

Cul t i.. 


one. - ' i ; Realtime ( ) Offline 
Enc l ini iou/Deer ip t ion Req u i red 
Unlink Required: Coi.UiOwd Rate (HRS): 

Qr.-Rosrd . Data Processin 0 Required 
Description: 

Rats Types: ( ) Analog ( ) 

1’il.u (.'j-iouul ) : 

Live TV (Kours/Day): 

Cn-Eozrd Storage (libit): 

Data Ru.-.p Frequency (Per Orbit) 

Recording Rate (KDPS) 


( ) Oth 


Frequency (ldlz): 


Hours /Day 

Voice (Hours/Day ) : 

O O 
-n X 

T3 £0 

Other : 

c 2 

Downlink coia.iand rate: 

O > 
x r* 

Downlink Frequency (I31z): 

jD -q 

c > 


THEEilAJ. 

( ) Active ( ) Passive 
Teupcr&ture, deg C 


Heat rejection, U 


Operational liinitiur.i 
Ilcm-op^rat ioual Iliniuun 
Operational Iliniuuu 
Ilou-oporat ioual lliniuui.. 


llaxiuuM 
Ka::iuuu 
I la:: luma 
I.’axii tuu 




> 
r 

3 s 


i 

* 




kcuipiiri.t physical . characteristics 

Location («) Internal 

Equipment Il>/Fuuctiou 

Length: 1,50 

Length: 1.50 

Launch uass, kg: 
Consuuable Types 
Acceleration Sensitivity, 


ucters 
ue ter s 
25 


External 
Pressurized 
Uidth: 
Uidtk: 


<b) 


ii 


Remote 
Unpresouri: 
1.50 meters 
1.50 meters 
Return uass, k; 


ed 


Height : 
Height : 


uax : 


1.50 ueters (Stowed) 

1.50 ueters (Deployed) 


* 

% 

CUED UiJQUIKEL HUTS 
Ci. eu oinC 

Task Assignments 




* 

Cl. ills (jcO Tabid D) 

1 Skill | 

i i 

1 

1 1 1 

1 1 1 1 1 

* 

«! 

V 


1 Level 1 

i i 

1 

1 1 1 

1 1 1 1 1 


1 IIours/Day 1 

0.50 I 

1 

1. II 

1 1 1 1 1 


EVA ( ) Yes 0:) Ho 

Reason 



Hour s/EVA 


.. 

olllA IC Uu/ » a-kiu i LialbCb 

uctViCL: 

iutci V ii 1 


iiays 

CouSUi.abl cs 

kg 


COi»l i u Ul ui. iOu Clluil^Cii • 

ucLUi. cables 

lutorvul 

Deliverables 


bo 

days 

1 * • ' 

*'o 

Ear. Lours required 
iian-IIours Required 
Returnubles 

kb 
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I 

A 


I 


\ 

i 

V 


.1 


iissic;; tvpi: 

Free Fl,er 

i ) hot Serviced 
) fie. .oLe TliS 
1 r.c..,oLo I .uunud 

) Serviced a L Station (TIIS Retrieved) 

( ) Cotv iceu aL Station (Self-propelled) 

Platform Raced 
( ) I lot Serviced 
( ) I’.oi ,oLe ThC 

Remote Wanned 

Serviced at Station (T1IS Retrieved) 
Serviced at Station (Self-propelled) 


ft 


Space Station Baaed 
Sort io 


COIIST^UCTI 01 1 / S EllVlCIllG COI iPLEXITY 


( 


Low 
) llcdium 

) Uifjh 


Operations Tines 
07V lip'/Uoim 
OTV or TliS on Orbit 
fission Use 
IV*. Service 
EVA Service 
1.:. peri, lent Ops 
Service Frequer 


Boeiii^,— Specif ic Input Bata 

ops cons 

v 

l?i 

FST 

rs 


p 

PT 

pi; 

PST 

PS 


3 on 


quency 


0 days 
0 days 

365 days/year 
4 wan-days/year 
0 laau-days/year 
35 nan-days/year 
4 tiues/year 


Belta Velocities 

r!c v „ , 

iiC'i O !,C'lUl tl 


Support equipment 

Length: 

ueters 

l/idtli 

Length : 

meters 

Width 

Hass : 

bo 


Kanifest restrictions 
(P.) Ho restrictions 
( ) 0.1, with compatible 

payloads 



\ I I ; 4 . 1 . 1 * BUI 

( ) Fly-Alone 

( ) l ust i.^Ve Sochian I.'odnle 


Length of Sea.., Fab 
Pm ber of A, t euda;,cs 

Mi:.. ber of I cdnles Required to Assemble tbc- Payload 


ueters Height: 

ueters Height: 


ueters (Stowed) 

ueters (Deployed) 
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Co it Data 


i!a..c and L’U..o Humber : C. REID 3-2020 


niica.ii’Tio;i 

THIS I.ISGIOE 1,'ll.L PROVIDE THE COliDITIOtlS EEC EG GARY FOR T11E TEC1II10L0GY DEVELOriiEilT ADD DETiOMSTRATI Oi! OF A 
1XL10-GEAVITY GI Gl.'EE. TESTS UILL ASSESS THE CFFECTIVEI1ESS OF SOAP ARD HATER APPLICATION EATER REMOVAL, 
EIICHMR CLEANUP, AMD S1IOUE11 AREA I1EATIIIC RFCUIRO’EHTS. 




% 

«! 

* 


Item Dry Uci-ht: 130 pounds Volume: 20.00 cubic feet 

structural Height (includes typical Mechanical" items listed Lclow) : 120.00 pounds 

Design Complcr.i ty : 5 

laaiuiacturiuii Coup lenity foe Gtructural/Mechanical Iteus: 5 

Tv ical "mechanical" iteus include enclosures, optics, motors, blowers, .Gyros, batteries, 
cables, connectors, switches, indicators, cathode ray Lubes, antennas without electronics, 
mechanisms, waveRui des , etc. 


Moctronic Equipment Description: 


Analog 
Di^ita 1 

Power Supplies 
Other 


10 « 

20 2 

60 £ 

10 £ 


Mauuf acLuriu^ Complexity for Electronic Iteus: 5 

Wei 0 ht ol‘ the Circuit Board and Electronics Mounted on it: 
Material Usad for Lhe Enclosure: STAIIILESC 

Of the electronics weight, what £ is off-the-shelf? 

Of the sturctural weight, what £ is off-the-shelf? 


4.0G pounds 


Mauuf aclurinj Re' roe of Automation 
Electronics ( ) Low 

Mechanical ( ) how 

Is the it Oil hardened? Eo 


Hi) !!§&: 


Machine Casting? I!o 
0 
0 


i 1 m 


(+) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


- - - PRICE 04 - - - 
ELECTRONIC II EH 


LATE 4-MAR-83 TIHE lGHti FILENAME : REID. DAT 

(283C10) 


SHC 

l|ER STATION 

1 

1 

UNIT 

UEIGH1 

150.00 

iiuDt: 

1 

FF 

OTOTYPE QUANTITY 

3.000 UNIT 

VOLUME 

20.00 

QUANT ITY/NHA 

1 

PRt 

GRAM COST < * 1000) 

DEVELOPMENT 

PRODUCTION 

TOTAL COST 



ENGINEERING 

DRAFTING 







472. 


- 

472. 



DESIGN 

1670. 


- 

1670. 



! SYSTEHS 

3B9. 


- 

389, 



PROJECT MGMT 

643. 


- 

643. 


j 

DATA 

82. 


- . 

82. 



SIJDTOT AL ( ENG ) 

3257. 


, 

3257. 



MANUFACTURING 







PRODUCTION 

- 


- 

- 



PROTOTYPE 

414. 


- 

414. 1 

• 


TOOL- TEST EQ 

308. 


- 

308. 



SUDTOTAL(MFG) 

722. 


- 

722. 


i 

TOTAL COST 

3979. 


- 

3979. 



ii 


» 


ORIGINAL PAGE VI 
OF POOR QUALifY 


( 




PAY1.CA i. JXJUiia.T HALL 

• » • «»» tf* v'j** 

iiUaiit Ui.i.uU.u.U 

coltact 

Lai-.e 

ta.Ut LoJ 


Tel ephone 


code 

LACX20C 1 


r/pii 

Science. and Applications (!Jon-co. u... ) 
Co.u.ercial 

Technology Development 
Oj e cat ions 
Other 

v / national Security 
Type number (ace table A) 14 

Importance of the Space Station to 
this Eleueut 


STATUS 

( ) Operational ( ) Approved 


1 = Low Value, Cut Could Use 

10 = Vital 

( ) Planned (X) Candidate ( ) Opportunity Scale = 6 


Desired First Flight, Year: 1992 


Humber of Flights 1 


Duration of Flight, Days 365 


os.ir.cviy;: 

TO PROVIDE THE TKClillOLOGY BASE FOR HASTE IiAHAGEllElIT SYSTEMS REQUIRED 
for PEIa AllEUT IiACITACILITY. 



\\ 


<1 

* 




i ESGRIPTIOil 

THIS AlSSlOi! HILL PROVIDE 1T.E C01IDIT10IIS UECESSAUY FOR THE TECIUIOLOCY DEVELOPHEIIT ADD DEHOHSTRATIOtl OF 
APn.IAi'CriS Ann DTSII1FECTAHTS REOUIEED FOR TRASH DISPOSAL AilD CLliAiTLTUESS III TIIE SPACE STATIOI1. THIS 11ISSI011 
CAi! r.E DEVELOPED AIID ACCOM lODATED OH THE INITIAL MODULE FOR CHECKOUT IJIT11 THE TECIUIOLOCY TRAHSFERKABLE 
TO TEE EVOLUTI OliAP.Y CROL’TH CGlIFICURATIOll. 


oei: 


T CHARACTERISTICS 
cosyiicnrouous Orbit 
Apogee, la.* 
inclination, de^ 
lie Jc: i Ar,. le, dg- . 

Lsci.^e uv Uciiuireil, u/s 


( > 


>es 


(X) l!o 
Perigee, la*i 


Tolerance + 

Tolerance + 

Ephe.icns Accuracy, u 


o ° 


"O O 

o 

o £ 

33 £ 




c > 

> G» 

2 m 


101 ; TI : !C / ORIEL VATIOii 

Vie.; Pi yect io., 1 . ( ) Inertial ( ) Solar ( ) Earth (X) Any 

1 rutn *. l L a S ( l l Known ) • 

Pointing Accuracy, arc-sec Field of View (de&) 

Point i.t 0 Stability (Jitter), arc-scc/see 
Special 'ectrictions (Avoidance) 

J'OTir. 

C) ;c 


Operating 

Standby 

Peal: 

Voltage, V 


C ) DC 

Power, U Duration, llrs/Day 

500 0.50 

( ) Continuous 

Frequency , 1!:: 


a- 1 


JOMiUilICA'i'TOiiy 

rc ' lu f l 'y n^riiuc ( ) Offline I 
) Kncriplion/Decriptiou required 
) I lj • 1 ini. Required: Co. ua..J Hate (KBS) : 

) On-Roard . Data Processing Required 
De script ion : 

rata Types : ( ) Analog ( ) Digital 

Kill. (Auoui.t): 

Live TV (llours/Dny) : . . 

0,.-j5o;.rd Storage (kbit): 

Data Duii.p Frequency (Per Orbit) 

Recording "ate (Ktrs) 


) Other: 


Frequency (kHz): 


Hours /Day 

Voice (l!ours/Day) ; 

Other : 


O O 

Zc . 

81 

50 r 


Downlink couuuud rate: 
Downlink Frequency (llllz) : 


O 3 

C > 


Active ( ) Passive 

Te..i(.erature t deg C Operational lliniuuu 

Iion-opgrat ion^l .lliniuuu 
heat Rejection, U Operational r.iuiuur.i 

n. . _ • l w • • 


llou-operationa 1 lliniuuu 


liaxiuuu 

liaxiuuu 

liaxiuuu 

lla:;iuuu 


Hi Uli*. ,XT 1T1YS 1CAL . CHARACTER I STICS , „ 

bocat ion (.) Internal ( ) External 

Equipment ID/Fuuction u) Pressurized 

Length: 1.54 uctcrs Uidth: 

Length: 1.50 ueters Uidth: 

haunch uass, kg: 40 

Consuuablc Types 
Acceleration Sensitivity, (g) 


S ) Remote 
) Unpresi 


( ) Unpressurized 
1.54 ueters 
1.50 ueters 
Return uass, Ug: 


Height : 
Height : 


1.54 ueters 
1.50 ueters 


(Stowed) 
(Deployed) 


* 

% 

ceeu require; cuts 

Grew Size 


Task Assignments 








\ 

Skills (See Ta 

hie D) 

1 Skill | 

1 1 

1 

1 1 f 

’ 1 

1 

1 

1 

1 

J 



1 Level I 

1 1 

1 

1 1 1 

1 

1 

1 

1 

1 

V 



1 l!ours/Day I 

1.00 I 

1 

1 1 1 

1 

1 

1 

1 

1 


EVA ( ) Yes 

00 I!o 

Reason 



Hours /EVA 






V 

S HRVI Cl EC / . AIUTEEAUCE 
ScsTvic.ij : 

COs»r i^UsYllOil • 

Interval 

RcturnaLlcs 

Interval 

Deliverables 


days 

days 

ho 

CousuuaLles 
I lan hours required 
llan-Uours Required 
Rcturuakles 

1 Ug 
0.25 

hp 






SPECIAL CGLSILEl JVTIOtiS/ See instructions 




Locin^-Specif ic Input Data 


.iCEIOil TYPE 
llyu r 

iioe Cvji v iced 

1* ( ».» n 

UU >ulu iiui 

[ICtoOtC iiultiicd 

Serviced cl Station (TIB Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platforn Rased 
( ) Tot Serviced 

i ) Ro.cto TWS 

) Hoi .ole Wanned . 

) Serviced ai Station (T1IS Retrieved) 

) Serviced at Station (Self-propelled) 


n 


^ hpaco Station Dased 
■tOi t to 


ors CODE 
F 

ffi 

FST 

FS 

P 

PT 

ib 

PS 


cs 

SOR 


COIISTiUlCTIOil/SCRVICIRC COMPLEXITY 
(::) Wov; 

( ) Moduli 

( ) llial. 


Operations Tines 
OYV b’p/Doon 
OTV or TWS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Caper incut Ops 
Service Frequency 

Pella Velocities 
»•- 
‘ l- 

noun 

Aero Pet urn 

Support C<juii*uent 

l.euRtb: 

Length: 


0 days 
0 days 

365 days/year 
A uan-r.ay s/year 
0 uan-days/year 
10 uan-days/year 
l\ tines /year 


1 -t.. oo • 


ueters 

ueters 

1-0 


Width: 

Width: 


Manifest restrictions 
(X) Wo restrictions 
( ) (>..ly w ikli counatiLlc cc; loads 
( ) FI, -Alone 

l ) West Wave Do chin' Module 


|**«** lil i-l- m I'Co i'*«h 

I!iu Lrr ll ; illnlea' l'e^nireil to Aasci.Lle the Payload 


ueters 

ueters 


Height: 

Wcirht: 



ueters (Stoned) 

ueters (DeploycJ) 


ORIGINAL PAGE fS 
OF POOR QUALITY 


Tfvi 


i 

•» 


DATE 4-HAR-93 


IJM MANAGEMENT 


PNG TOTYPE QUANTITY 


PROGRAM COST ( i 1000) 

Engineering 


■ - - price 64 - - 

ELECTRONIC I TLil 

time io:-ie 

(283010) 


UNIT WEIGHT 
3.000 UNIT VOLUME 


FILENAME: RE ID. DAT 


100.00 
6 • 00 


DEVELOPMENT 


PRODUCTION 


MODE 

QUANT ITY/NHA 


TOTAL COST 


5 DRAFTING 

197. 

- 

197. 

!. DESIGN 

62B. 

- 

628. 


SYSTEMS 

90. 

- 

90. 


PROJECT M13MT 

320, •. 

- 

320. 

, 

DATA 

•10. 

- 

40. 

1 

i 

SUBTQTAL(ENG) 

1274. 

— 

1274. 

11 

ANUPACTURING 


• 



PRODUCTION 

- 

- 

- 

PROTOTYPE 

300. 

- 

300. 

TOOL-TEST EQ 

198. 

- 

193. 

. SUBTOTAL ( hFG 1 

. — 4 99. 

- 

459. 


TOTAL COST ? 

1773, 

- 

177?. 




ORIGINAL page is 

OF POOR QUALITY 


r 

m 


paylcai hlei klt hale code 

prop t::ai:sfer tcce demo (otv-i) MCS2063 


CONTACT 

i!(U iO 
AJuiC&s 


Vc 


JOi;i! UM-OIIEY 

Kft nfvi'b'ioPi 


STATUE 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity 


( ) Science. and Applications (l!on-coi j >. ) 
( ) Coiuierctal 
(X) Technology Development 
( ) Operations 
( ) Other 

C ) national Security 

Type number (see table A) 15 

Importance of the Space Station to 
this Clement 

1 = Low Value, But Could Use 

10 “ Vital 
Scale = 10 


Desired First Flight, Year: 1992 


Number of Flirhls 


Duration of Flight, Days ICO 


OEJECYIVE 

CTV CCCVICIJ.'G TCC11U0L0GY DEMONSTRATIONS: ZEIIO-C, 110-LIiAI7.CE CRYOCEIIIC 
COLLECTORS; CNILLDOWH OF FLUID TRAIISFER LII1ES; CRILLDOni OF RECEIVER 
TARE ; TRANSFER TO OTV TANK; DISCONNECTS. 


DESCRIPTION 

T..1S SARDIAXE FOR THIS TDM WOULD EE INTEGRATED WITH THE OTV PROPELLANT STORAGE TDM HARDWARE (SEE LACX2064). 
THE HARDWARE WILL CONSIST OF CRYOGENIC LINE CONNECTOES, CONTROLS, PUMPS, ETC. UTILIZE L112 AS TEST CRYO. 


CREIT CHARACTERISTICS . , . 

Ceosynchronous Orbit ( ) Yes 

Apogee, la.; 500 

Inclination, den 2C.5 

j’odal A.a lo, dvL , . ANY 

Escape uV Required, m/s 


(X) No 
Perigee, km 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, u 


-O O 
O =2 
O 33 
xi Jr 

_ 

c £ 

E & 

r Pi 


PC 1 1 IT II :C / Ol . I Ei !TAT I Ol ! 

View Divectin..i ( ) Inert i 

Trutu Sites (li known): 

Pointing Acer racy , arc-sec 

Pointing Stability (Jitter), arc-soc/occ 

Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of View (Jcr) 


POWER 

( ) AC 


o^ciul. iii 0 

Of. It 

uLili:Uli j 

Pe v h 

Voltage, V 


(::) dc 


tiOU| 


(u) Cotitiiiuoiu 


l 1 iTCrjULitCji ) liu 




l.ATA/COi i .11 .:ICAY1 Oi!? 

( ) Offline i 

( ) EncriiAion/ilecription Required 

M Uplit.h Required: Cou .and Rate (I’.LC): 

On— Hoard. Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

I i I... (. . lOUi.t ) • 

Liv- TV (Eours/Day) : . . 

On-Roard StoriiyC tfibit): 

Data Dump Frequency (Per Orbit) 

Recording Rate (REPS) 


( ) Other 


Frequency (idle;) : 

Hours /Day 

Voice (Eours/Day ) : 

Other : 

Downlink coiuiaud rate: 
Downlink Frequency (UIz): 


TUEI.i L*.I. 

(R. ) Active ( ) Passive 

Teuporature, dog C 0 


jtature, deg C Operational !iiuii..uu - 

ilon-opyrat ionql . tiiniuiuu 
Heat Rejection, W Operational hiuiiauu 

lion-operational lliniuuia 

ECUII’KEET PHYSICAL , CHARACTER I STICS , . 

' Location ( ; Internal ( ) External 

Equipment ID/Function (X) Pressuriz 


llaxiuuu 

Ilaaiuuu 

llaxiumi 

Haxiuuu 


O T) 
C > 

J> o 

_X1JL£L. 


Length: 7.11 

Length: 7.11 

Launch ...ass, kg: 
ConsuuuLle Types 


ueters 

“ et HS 


Externa 1 
Pressurized 
Width: 
Width: 


( ) Rctiote 
( ) Unpressurized 
5.00 ueters 
5.00 ueters 
Return uass, kg: 


Height : 
Height : 


ueters 

ueters 


[Stowed) 


* 

% 

CLEW RETU I REi IEI ITS 
Crew Sine 2 

Task Assignments 





SLills (See Table D) 

1 Skill I 

10 I 

11 1 1 

1 1 1 

III] 

* 

J 


1 Level I 

3 1 

3 I I 

1 1 1 

1 I 1 1 

* 

V 


1 Uours/Day 1 

0.00 1 

0.00 I 1 

I I 1 

till 


EVA CO Yes ( ) i!o 

sn yi oi uc/i aihteuaiice 

Service : 

Configuration Changes: 


Reason COEDUCT TESTS 


Hours /EVA 


Interval 

Rcturuablcs 

Interval 

Deliverables 


Consul. ables 
Ran hours required 
l-au-IIour a Required 
Returnabl es 





SPECIAL CO ISIDERATIGRS/ See instructions 
IHTEGRATE THIS TV.: WITH i'ACEROC, A . 


I 







; 4 

: • 


i » 

* 

* 

<> 

it 

V 


Doein^-Spccif ic Input Tata 
’CP£~C0D™ 


: 'isr.toi: type 

i'i Li' Flyer 

lot Serviced 
I eUO I l- TIiS 

Pc. ute Fanned 

Serviced ul Station (TIB retrieved) 
Serviced al Station (Self-propelled) 

Platform Cased 
( ) lot Serviced 
( ) F.caoLe TIB 

( J I'.euote Fanned . . . 

( ) Sor v lead aL StaLion (TIB l.etrieved) 

( ) Serviced at Station (Self-propelled) 


Other 

(.. ) fiwiiCc Static** huSod 
( ) Sortie 

CGECT! UCTIOll/EEUVICIIJC C0UPLEX1TY 
(::) Low 
( ) I!i_diu>i 
( ) 1'ii.ii 

0|.ciMLiuuL Tiucs 
C TV Up/Coim 
OTV o; TIB cm Orbit 
Fission Use 
IV/. Cor v ice 
EVA Cor vice 
Caper iuent Ops 
Corvico Frequency 


F 

& 

LET 

FG 


P 

PT 

PI! 

rci 

PS 


rnn 

uUu 


0 days 


0 days 
14 days /year 
2 uan-days/year 
4 uan-days/year 
10 t.an-days/year 
2 tiues/year 


iolL.i Velocities 
Dow*; 

* - . rn 


I. Ci'O Kuiliiit 
U)'|iut L Lc • Itijn. u-4» t 

I 
I 

i ! c 1 Li Lt • 


I'C-njT j. : 

.cu^th : 


meters 
tie ter s 

1-0 


Width : 

Width: 


oat Wcj Li' ict ioiiti 
(.'.) Fo Pesti ic Lions 
( ) Only v; ith compatible payloads 
Fly - Alone 

Fust have Cochin,. liudulo 


H 


Ll. 

Li. 

C 

he. 

Cor 

ol 

Ye. 

DtJi. 

Oi 


ib 


ueters 
tie tors 


height ; 

IIciLht: 


cable L'ne Payload 1 


D O 

-n a 


-o o 

o 2 
o > 
23 r 

o *t» 

C J» 
> P 
r- rn 



ueters (Stowed) 

ueters (Deployed) 


PROP TRANSFER 


2063 


EVA 

Perform visual inspection 
Connect umbilicals 
Check power 

Connect transfer lines 
Check seals 
Check Data & video 
Monitor supply tank 
Mass Gaging 

Chill down transfer lines 
monitor temp 
chill time 

Chill down receiving tank 
monitor temp 
chill time 
Open transfer valves 
Monitor supply tank 
mass gaging 
venti ng 
sloshing 
pressurization 
temperature 
liquid vapor mix 
Monitor transfer lines 
pressure transients 
temperature 
flow rates 
venting 

Monitor receiving tank 
temperature 
mass gaging 
propellant present 
liquid vapor mix 
venting 


sloshing 
pressure 
fill time 

Close transfer valves 
Monitor temp and venting 
Disconnect lines umbilical 



CRYOGENIC PROPELLENT STORAGE AND TRANSFER 
CAPABLE OF TRANSFER ING PROPELLENT 
BETWEEN TANKS AND TO OTV. 

CONTAINS INSTRUMENTATION TO 
MONITOR STATUS OF ALL PHASES 
OF TRANSFER 


WEIGHT SUMMARY 
TANK AND 2060 
STRC I DRY I 
RELICT AND 305 
TRANS MOO 


88 ID 
206 FT3 
RECIEVER TANK 


88 10 
■M2 FT3 
SUPPLY TANK 


180 OIA 
SHUTTLE BAY 
ENVt-l i.PE 



TRUSS 

STRUCTURAL SUPPORT AND 
SHUTTLE CRADLE 


TRUNNIONS 


in 


REl. IOU IF (CAT ION — 
AND TRANSFER 
MOOULE 



"c 

160.0 




a 


DC 




/ \ 


>L J 

£ 





SPASTA.LO.PROP-STOR 
SCALE I TO 40 
UNITS IN 


DRAW 01 


ORIGINAL PAGE ■ 
OF POOR QUALITY 


ORIGINAL PAGE LS 
OF POOR QUALITY 


» • 

* . • 

: ".V 

tf irACE4 PC.MOUT 

a* . *. 

3TART 3 

REVISIGN NINE <15 FEBRUARY 19831 


CASE SPACE STATION HARDWARE <D£V> 

DAKAR *0 53 130 SO 130 40 30 IS 

REMOTE 0 0 

ASUF PORT 1 .3 1 .3 

33UPFGRT .3 .2 1 1 1 

.•EIGHT 0 0 3 3363 

SCHEDULE 0 0 

FINAL 1 0 

K L I GH T 0 0 

TOOLING 1 

SPARES 10 

SETS 1 

CLASS 0 

MIL. 1 

USV 

Ml PCN MODEL REVISION NINE 18 FEB 1963 »** 

.,• t >«*(< » t »********««<««• M4*<t«(« « «r«*44 t<4*t< t>4«<44«*4 l<*4«*< <<4 <*.!«*• << 

ENGINEERING ****** ENGINEERING «•**«*»* ENGINEERING «»*«•( ENGINEERING 


MILLIONS «**«•**••• *»«****•«* BQEIhO nmnui SUB.urE 



• .1 - 

DESIGN 

DEV SnOr- 

DCS 1 SHOP 

TOT *L 


\ 

HOURS 

HOURS 

GGLLAR3 

DOLLARS 

j1 

STRUCTURE 





.47 

TRUSS STRUCTURE oOO 300 

43373. 

1 » 1 *> 3 

3. ®S3 



TRUSS SUPPORT 1343 0 0 

1357 • 

:4bc 

5.433 



PIPING 100 3 0 0 

l?*2. 


17a 


h2 

LARGE TANK 77* S 0 0 

lavlb • 

4517 

1 . 421 


*3 

:MhLl TANK 400 3 0 v 

3737. 

Gaia 

0.773 


rH 

RELIGUIFICATION t TRANSFER MOD 

300 : o o 





54«4. 

1 a 41 

w • 4b5 


*2 

ELECTRONICS . 





r. 4 

C4»twT?. J7i TuS S j u 

: 3** • 


r . . el 


•li T 

IN7E j!\n7 IuN t TEST 0 4 0 0 

130. 

3* 

J.011 


END 






CrS 

14* FCN NGDEL REVISION 

NINE 

1® FES ! 

733 *♦* 



.M ■llttlHIlidllMIliKlUXUOOmKIMIllllMtMIXKKUMMMU itltl 

ii . (uFACTURI NO **** MANUFACTURING **** MANUFACTURING XX f**Nur AC TUR ING 

txxxxixxxmxiiiiiiitimxmitxxxxxxxxxxixixxmxix 


MILLIONS »•<•«»•*»« <»*<*•«»•> BOEING ***»•**•. 

B.F.L. 3.0. MANuFACTUft 

HOURS HOURS DOLlhRS 


SUB. GFE 
TOT Aw 
DOLLARS 


El STRUCTURE 

H7 TRUSS STRUCTURE 400 S 3 0 0 
m3 TRUSS SUFFGRT 13* 3 3 0 0 


il4 

Fir 1NG 100 

5 t.l 3 0 0 


-Arjc : iiiK 

774 3 1.1 3 0 0 

•42 

•fli'iwL T»*»i«K 

400 3 l.a 3 0 0 


•ELICUXFX*: 

ATIQN 1 TRANSFER MOD 


r _ ELICIAuNICS 
- ■ ELECTRON! 33 3 S I ' G 


viC ARLUARE ASSEMBLY i CHECKOUT 0 10 


3041®. 
GOSS * 
3033. 


. a*i . 


3043. 
ATS* 
3 OS. 
in 4 . 


3.o 07 
•0.430 



1 . a « 7 


• . * 4 a 


> 





1 

u. 

14 

..;'iru£ Ti'iNF 776 5 1 • • 2 3 0 




i 137? • 

1734. 

1*S?2 

42 

shall tank 400 o s.i 2 o o 




4555. 

)39. 

0.907 

N4 

AELIuLIRIOATIOn 1 TRANSFER HOD 300 5 2 0 0 




4706. 

?0«. 

0.447 

40 

ELECTRONICS 



:.•» 

ELECTRONICS 55200 




1361 . 

13?. 

0. 14o 

4AC 

hardware ASSEMBLY 1 CHECKOUT 0400 




.’3. 

11. 

0.010 

END 





444 FCH MODEL REVISION NINE 

IS FEB 1 ?S3 

• If 

• * n 
*11 

BQEING4B0EING 44 FCH HOURS SUMMARY HOURS 

fCP *• 

£ OE 1 NG ♦ bZ E I fiu 

TITLE! SPACE STATION HARDWARE (DEV) 




bQElNG HARDWARE SUBSYSTEM .HOURS 




DESI3N BE 

V SHOP 

0 6 4 u • u . w • 

Si 

STRUCTURE 101025 

3031- 

■ 133.2 roe* 

SI 

EUECTRON ICS 10SC 

31a 

113s I'C 


BOEING SUBTOTAL 


10C0G0 30423 

hardware asse.m.u r i c/G o542 


ORIGINAL PAGE 19 
OF POOR QUALITY 


BCE I No SUFr CRT HOURS 
SYSTEM ENGINEERING l INTEGRATION 

1714/ 

SOFTWARE ENGINEERING 

4834 

8Y5TIMS 

GROUND TEST CONDUCT 

17571 

SYSTEMS 

FLIGHT TEST CONDUCT 

0 

SUPPORT 

EGU1RMENI DESIGN 

::3c 

.lUPF'OR T 

EGUIFMENT HF3 

1877 

r 10LU8 

i SPECIAL test EQUIPMENT 

92/V 

L 


56 9 4 

- ! M ISlv.'t 

ENGINEERING 

- 

DATA 


366o 

r RCGRAM 

MANAGEMENT (ENG) 

30130 

r ROGRAM 

MANAGEMENT (HF3> 

14531 


BOEING HOURS SUMMARY RECAT 


t BOEING DE3IGN 1 DEV 3HOF HOURS 132*00 < 

< BOEING HARDWARE 6FL. t GC HOUR- 45500 4 

• BGEINO 3UPFGRT HOURS 113500 * 

* 4 

« BOEING PROGRAM HOURS ( NOMINAL SCHEDULE : 31s 400 t 

I »»»-•»»•»» * 


«** FCH MODEL REVISION NINE iS FEB 1963 »>» 


MtUttlitmiFMl DOLLARS SUMMARY IN nlLuIGHS luttttiutMttlm 

0 

TITLE! SPACE STATION HARDWARE (DEV) 



• DEVELOP MtfiTAw"- 

* 

ENGR t 

HARDWARE 

HARDwARE SUBSYSTEM COST <*M) 

SI STRUCTURE 

S.741 

4.-32 

42 ELECTRONICS 

0.093 

0. 15c 

SUBSYSTEM HARDWARE SUBTOTAL 4M) 

9.034 

4.309 

GrE/ SUBCON/GIVEN COST (*M> 


O.v 

- 0.0 

awSCOH/GIVEN (S1-S90) SUBTOTAL >4M; 

V # » 

0 . V 

•.ARDWAR'E AEaErtfeuT 1 C/0 


1.021 

.HARDWARE SUBTOTAL, t*n> 


7 . 83v 

i ~rf3R’ ZZzT (IH) 

iiSTtft ENGINEERING 1 INTEGRATION 

I.14r 


3*2? T -hRE ENGINEERING 

0.394 


liSIE.lS GROUND TEST CONDUCT 

1.344 


SjSTEMS plight test conduct 

w.C 


PECULIAR 3URF0RT EGUIFMENT 

o. ::r 

0 . i ? c 

TOOLING 1 SPECIAL TEST EQUIPMENT 


: . ? f 3 

SPARES 


V • 1 « a 

-iaiecn engineering 

1 . 2 1 3 


6 AT A 

4 iso 


FRG5F.AM MANAGEMENT 

2 . ■ 

• 6 3 7 w 

-..--CRT EFFORT SUBTOTAL <»M> 

:>.ig 

1 . 7 4 I 


- m 


CTAL \4M/ ( NOMINAL SCHEDULE} 


• m . m _ * 7 1 


w. -S' V 


i 


V 


i\i . J.oAD LLm . i-iwi ItiwX 

I’i.oi' storage tec:: DLi.o (otv-2) 


CONTACT 

i>., ,. 

Telephone 


JOl.i: lALCNEY 
GENERAL DYIIAlilCS 

convair division 


STATUS 

( ) OuOi'atiuUul ( ) Approved 


CODE 

BACX2064 


u . . g % 

Science and Applications (Non-coin . ) 
GoiaaCVCial 

Technology Dcvtlopucnt 


H Operations 

Othvr 

national Security 
Type number (see table A) 


15 


( ) Planned (X) Candidate ( ) Opportunity 


Importance of the Space Station to 
tills Clement 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 10 


Desired First Flight, Year: 1992 


lluubcr of Flights 


1 


Duration of Flight, Days ICO 


CR.JECTlVE 

OTV SERVICING TECHNOLOGY DENOIJSTRATIOIIS: CONDITIOl./QTY IJ0KIT0RII1G; 
Ti.Slll.ATIO;:; SHADOW SHIELDS; liETEROID PROTECTION; ACQUISITIOil; EIXIUC; 
ViaiTIlIC; RELIQUIFICATIOll ; START/RESTART EIICI11E DETANKING. 


DESCRIPTION 

A PROPELLANT STOPACE TEC1! I)EKO NODULE L’CULD CONSIST OF 2 TANKS NOUNTED Oil A FRA11E I.T1ICI1 UOULD ATTACH TO TUE 
SPACE STATION. THIS ItODULE UOULD INCLUDE CAUCINC, INSULATION, SIIIELDINC. VEUTINC, PLUNBINC, AND CONTROLS. 
SEPARATE RI’.LIOUIFICATIOn NODULE UOULD ATTACH TO THIS PROP STORAGE NODULE. 


o ° 
^ 2 
■o o 
o ^ 
o 5 
» i 2 


ORi.IT CKAR-frriiRISTTCS. , v 

Geosynchronous Orbit ( ) Yes 

Apogee , Li.. 50G 

Inclination, do' 2G.5 

tiodal Aral e , d CL ANY 

Lccapo <17 Required, u/s 


(X) Ho 
Perigee, Ian 


500 Tolerance + 

Tolerance + 
Epheuens Accuracy, u 


poi nth ;c / cricetat i on 

Vieu Direction 
Trull. SiLes (if Known): 
i'oiiil ii» u Accuracy , cii c^iicc 
Pointi..^ StwLility (Jitter), arc-sec/sec 
Special Leatrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of Vigu (des) 


POWER 

( ) A! 


CjJwa. e. I it 
i-'LuticLy 


( ) DC 
P i/Wci « 


DuiTi.ti.ou, 


luCO 


( ) COitL itiliOUG 


VoTL.^cj, V 


1 rerjoency , La 


O TJ 

C 7=> 

> r? 

3a 


(ZJ 


K 


( ) Other: 


:.T;./cr,. kiiiiicatioh? 

rrta;:^ : ; c<iU Hy ( ) 

( ) Cnct iption/Decriptioa Required 

H ll.-.l ink Required: Cou».iaud r.ate (RES): 

On-Roard . Data Processing Required 

Hu i>c 1 1 ion i 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 

Live TV (Hours /Day):. . 

On— ncare Ltora^e (mbit): 

Data Lump Frequency (Per Orbit) 

Recording Rate (iCIiPS) 


Frequency (I3!z): 

Ilourc /Day 

Voice (IIours/Day) : 

Other: 

Downlink command rate: 
Downlink Frequency (l3Iz): 


TJ 

O 

_o 

XJ 

o 

c 

> 


THERIIAL 

(II) Active ( ) Passive 

Te.qteraturc, dot, C Operational Ilinimun 

Mou-opgrational .Iliniiiiun 
llcat Rejection, IJ Operational Ilmiuuu 

llcn-operat ional liiuimuu 


tla::iuuiu 

[Jasiui 

liaxiuum 

llaximum 


lie U I PI II 11 If PilYS ICAL . CHARACTER 1 STI CS 
Location ( ) Internal 


(X) External 
( ) Prei 


Equipment ID/Function 
Length: 

Length: 

Launch mass, k 0 . 

Consumable Types L1I2 
Acceleration Sensitivity, (g ) 


Pressurized 
ucters Width: 
tietcrs Width: 


! ) Remote 
X) Unpressurized 
ueters 
ucters 

Return macs, kg: 


Height : 
Height : 


ueters 

ueters 


(Stowed) 

(Deployed) 


um : max : 


cr.n: rhquirelewtc 

Crew Size 3 

Task Assignments 




• -1 

j 

Skills (See Table C) 

1 Skill I 10 | 

11 1 

12 1 1 ( 

1 1 1 

1 1 


1 Level I 3 | 

3 I 

3 1 1 1 

1 1 1 

1 1 


1 Hour s/Day 1 0.00 1 

0.00 1 

0.00 | II 

1 1 1 

1 ! 

EVA (II) You ( ) llo 

Reason COHDUCT MX P HR 1 Kill IT 

Hour s/ EVA 10C 



c : :rvi oi hc / : a i uthiiahce 

Service: 

Coui Cltuit^cs • 

T nterval 
Returnables 
Interval 
Deliverables 

days 

kb 

days 

kb 

Consumables 
llan hours required 
Kail-Hours Required 
Returnables 

kg 

kg 



SPECIAL CCIICIDERAYICliS/Seo instructions 
THIS TEH WOULD 211 TllTEC RATED WITH RACX20C3 


ORIGIN/i|L PAGE IS 




» 

' 

t 


5 

■ 

j 

f 

> 

: 

: 

i 


: .» 

! • 



5 


1l 

* 

V 




I 


( 





Eoei.it,— Specif ic Input Data 
OPS CODE " 

F 

E 

FfiT 

FS 


P 

PT 

pi: 

PST 

PS 


TYPE 

- , 1 j s *. 

!!ct Serviced 

I .c. .O L e TIC 

I'.o.iotc Fanned 
Serviced at Station 
Ser v lCuu at Station 

tfuVU 

Hoi. Serviced 
Pti..oLo TIIS 
r.Ci.o've 1. 'amed 
Serviced at Station 
Sot viced at Station 


(TILS Retrieved ) 
(Self-propelled ) 


(TIC Retrieved) 
(Self-propelled) 


n Space Station Lulled 
Sortie 

OOIlQTIllCTIOIf/SITVICIRC CCIIPLEXITY 
( ') I-ou. 

( ; flcdiwi, 

( ) Hish 

Operations 'i it. tea 
OTV Dp/Douu 
OTV or TUG on Orbit 
Fission line 
IV A Service 
EVA Service 
E:cpor iuei.1 Op a 
Service Frequency 

Del La Velocities 

«P 

Dcrau 

Aero Return 


SOR 


0 days 
0 days 

ISO days/ycar 
2 uan-days/year 
4 Man-days /year 
14 i.an-duys /year 
2 tiues /year 


Support Equipment 


EciiLt}.; 

Length: 


i :at 


meters 

ueters 


U id tli : 
1'idi : 


u 


1 fan if eat Restrictions 
( I) Ho Restrictions 
( ) ( . 1 , ;.illi compatible payloads 
( ) FI y-A lo..e 

( ) I.ust 1 ave Dockin' lodnle 


Deu^tu Oj : os. . Fab 

"iii.d.ei. Oj, « j jja-es^es 
1 ■ » U liCi (»L . Lva LCG l Cl' 


e.;ei red to ncsei ible the Payload 


ueters 

luetcrs 


Reijit: 

height : 


O O 

-o Q 
o Z 

O Jr 

» r 

O TJ 
C 2 

3a 


L»eteiG (Stowed) 

ueters (Deployed) 


payload ni.c::i;i:r i.ale code 

: i:i :.vg , rcf.c , dpthe tech delo (otv jjacx20C5 


Science. and Applications (Eou-co. .j. ) 
Coiacrcial 


CONTACT 




Telephone 


JClii; 1JAI.0HEY 
Cr.Kr.l’AI. LYUAl.ICS 
CC.iVArR DIV 


(X) Technology Bevelopt-ent 

n Operations 

Othgr 

Rational Security 
Type auubeir (see tabic A) 


15 


Ti,. nor lance of the Space Station to 
tine Elcucnt 


SYAYUS , % , % 

( ) Operational ( ) Approved ( ) Planurd (X) Candidate ( ) Opportunity Scale- 10 


1 = Lou Value, Cut Could Use 

10 = Vital 


tLuii cu i.* irfit Flight, Year : 1993 


liuubcr of Flights 


1 


Duration of Flight, Days 1 


gdjscyiv;: 

CYV EERVICIUC TECIUIOLGGY DEliOliSTnATIOLS ; GYV-TO-SPACE STAT101I 

ee..le::vcuc, Docr.iiic, aud eextuiiig. 


\ 

A 

* 


LESCLIPTIOII 

USE A SPECIALLY MODIFIED T11S AG AH OTV SILULATOR FOR THIS TD1I. TliE DOCKII!C IUTERFACE COULD DE A 11PA ATTACHED 
TO THE SPACE STATIOli OR 1L.MIC.MI . THIS TWi WOULD DEIIOUDTRATE OTV STABILITY AUD COIITROL, THRUSTERS, o n 

AUTOPILOT, COLPUTERS, ACS. UTILIZE TRE OTV SIIIULATOR FROL LACX206G FOR n J 

V:E ;TUiriC fiELC £. ^ ~ 

TJ O 

O =S 
O £ 

X £ 


O -jj 


ORBIT CHARACTERISTICS . 
Coo synchronous OrLiL 

( ) Yes 

(X) Ho 
Perigee, l.u 




Apogee, Ij.i 
I nc 1 i..ot ion , dv.g 
..e^al ..i> H le, dyg 
Escape Jv Required, u/s 

50C 

2G.5 

AUY 

500 

Tolerance + - 
Tolerance + - 
Ephetieris Accuracy, u 

3 03 


I'Ol 1 :T'IuO/<. EIEi.TATIOi; 

View liivcctiou 
Truth CiLw ( ll Lnova ) : 

Poi..Liu 0 - i.ccui ac, , are-aoc 

Pointing Stability (Jitter), arc-sec /sec 

Special he-Lrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of Vicu (deg) 


( ) ..C 


(::) sc 

Pouer, 1.' 


Duration, Ur:; /Day 


O^.e*. at i.l 0 

S t i. »;u L ' 

» 1 

Votive, V 


( ) Continuous 


Frequency, !!z 


FT 

i i 


data/ooij .in; to;. vi oi:s 

rc ‘ lU t i if'fieat£iufc ( ) Offline ( ) Other: 
Luc r i ptiou/Recr ipt ion Required 
Uplink Required: CouuundRate (EES): 

Oi.-novrd.DuLa Processing Required 
Descr ipt ion : 

lu Types: ( ) ( ) Dr^ital 

Film (Amount): 

Data Duup Frequency (Per Orbit) 

Recording Rate (KBPS) 

teeui 7 \. 

( ) Active (X) Passive 

Temperature, de£ C Operational Kiuiiauu 

Hou-opfvutionql lliniuui.i 
Heat Rejection, W Operational Iliniuuri 

l!ou-operational Itiniuuu 


Frequency (ilia): 

Hour s/Day 

Voice (Eours/Day): 

Other: 

Downlink cot.ir.iand rate: 
Doimlink Frequency Oaiz): 


Ilaxiuium 

t!a:.iuun 

Haxiuun 

Ilaaiuuu 


O o 
-n ra 

“O o 
O 2 
O 

30 r. 

o 3 

— c 


! » 
t 

J 

'• 


Equ i puen t ID/ Funct ion 
Length: 
I.euoth: 
Launch i.ia 


(“.) External 
( ) Press 


EOUlPkEl.'f PFYS 1CAI. . CHARACTER! STICS 
Location ( ) Internal 

Pressurised 
meters Width: 

ueters Width: 

i.iass, let : 

Consumable Types 

Acceleration Sensitivity, ({,) uin: 


( ) Reuote 
(x) Unpressurised 
ueters 
ueters 

Return mass, k&: 


Height: 
Ilciaht : 


ueters 

ueters 


(Stoued) 

(Deployed) 


uax : 


c::a/ ii»;Uirj:iaiiiTS 

Ci cu 3 i 2 

Task Assignments 15 





Skills (See Table B) 

1 Skill 1 

15 1 

11 1 

1 1 1 

1 1 1 

1 1 


1 Level 1 

3 1 

3 1 

1 1 1 

1 1 1 

1 1 


I Hours /Day 1 

0.00 1 

0.00 I 

1 1 1 

1 1 1 

1 1 

EVA (X) Yes ( ) IJo 

Reason 



Hours /EVA 



EEI”ICIEO/lY.IE'TEkAECE 

Service: 

Couf i 0 uiutiou Chaa^Cii : 

Interval 
ReLurnabl es 
Interval 
Deliverables 


days 

tu 

days 

bn 

Consumables 
liau hours required 
Uan-Eour s Required 
ReLurnabl es 

kfc 

bli 



SPECIAL COIiS IBEEATlOliS/ See instructions 


& 


I'.oei..L-Specir ic Input Date 

orc'corii; - 


.issua. wit: 

Free Flyer 

Hoi Serviced 
F.CiioLe T. S 
I.ui.oto 1 ara.ed 

Serviced at Station (TIiS Retrieved) 
let viccii ul Stat iou ( C l 1 L : ~j*topo 1 1 ctl ) 

rluLlOil.1 L*SSed 
( ) I.’oL Corv iced 
( ) Rc.ote TI S 

( ) Hoi.ole llanned . . 

( ) Serviced at Station (T1IS retrieved) 

( ) Serviced it Station (Seli-propellcd) 

.let 

S[»uce Station Eased 
Soi tie 


COii STL: llCYIOll/ S EUVI Cl 1 1C C01 1PLCXITY 
( ) 

( ) Kediut. 

( ) Uit,li 

One rat ions Tic.es 
OTY Up/boon 
OTV or Tlei on Orbit 
Lissjoii Use 
IvA Service 
EVA Service 
K::per iuent Ops 
Service Frequency 

Delta Velocities' 

«P 

l>otm 

Aero return 


F 

FT 

h; 

FST 

rs 


r 

PT 

pii 

PST 

PS 


ss 

SOR 


0 days 
2 days 

2 days/year 

1 uan-days/year 

1 wan-day s/ycar 

2 uan-days/year 
1 tiuec/year 


Support Equipuent 


I.en.tb : 
Length : 


l.ass : 


l.QC 


net era 
deters 


Width: 
17 id tli : 


370 Us 


lk.niresl restrict ions 
(7’.) i.o Restrictions 
( ) On 1 ^ \i i Ll i corijmliLlc payloads 
( ) Fly-Alone 

( J I u£.t have Doc l.i at, l.odulc 


I.ee-th ei 1 cat! 1Tb 
{jlUaLiii X.li^ 

iiiL.ucr oi l^ouiil cs required to /. 


ssei.blc the Payload 


1:58 ““ tcrs 


deter s 


Height : 
Height: 


2.00 

2.00 


deters 

Meters 


(Stoued) 

(Deployed) 


ORIGINAL' PAGE (9 
OF POOR QUALITY 





ORIGINAL PAGt IS 
OF POOR QUALITY 






ORIGINAL PAGE 
OF POOR QUALITY 


SPAST A.LO.TMS-MMS - DQCKPQRT.F OLD 
DRAW 02 SCALE I TO 24 
UNIT IN 







aiM 



^ - T« l5 



KSssfiSii i 





payload ele: ei.t i.ai 7 , 
cj'V tech .inn (cw-O 


corner 

ddruSS 


TelepllOUe 


jo:::; ialcley 
gixiklal lA'n/jiicr. 

CO! IV* III I) IV 


CODE 

WXX2066 


(’ Y * *j*yr 

( ) OjiCi.atioii^.1 ( ) Approved ( ) Planned _ (X) Candidate ( ) Opportunity ii££l£_iLl2 

Do aired First Flight, Year: 1993 Humber of Flights 1 Duration of Flight, Days 720 

01 ' Tl'Ti'IVr 

oyv Dnrvfcinc Ti:a:i:oLGGY dekoiistratiohs: i!Aiuteiiai]ce dock haiidi.iijg, 

FAI'CAR OPE, iiicpectioi; , iiodule l coiipoiieiit rekove/ replace (robotics 
eva). 


TYPE . . . 

Science aiid Applications J 

Commercial 

Technology Development 
Oporatious 
Other 

. _ Rational Security 
Type number (see table A) 15 

Importance of the Space Station to 
this Element 

1 - Lou Value, Dut Could Use 

10 - Vital 


!> rr(: p xpYior 

USE AI! OT'/silIULATOR, llAIIlTEnAUCE IlAHGAIl (SEE BACX2034) , A!ID CA.ilDIDATE 1LA1IDLI1IG SYSTE11S TO DEVELOP OTV 
; lAILTEKAKCE OPERATIOI1S AIID DE1I01ISTRATE PROPOSED liARDL'ARE. 


o o 

^ 30 


■D 

O 

O 

X 


a 

Z 

> 


oruTY cn/ji/.crri:ui < jticc . 

Oocsyuciuroiiout Orl>iL 

( ) Yes 

(X) l!o 



1 

1 

f 

1 

page S3 | 

QUALITY ! 

1 

1 

1 

I 

1 

1 

1 

1 

I 

I 

1 

1 

1 

1 

1 

. 

Apogee, la, 

500 

Perigee, la.. 

500 

Tolerance + - 

Tncl ilia t ion , dog 

22. 5 



Tolerance + 

Ijodal /.ii; lii, clvL . / 

i«i;capu dv required, u/s 

AI1Y 



Ephei.ieric Accuracy, u 


rc i ; :tii!C/ori ketati o:i 

View Direction 

Truth Sites (u Luoun); 


( ) Inertial ( ) Solar 


i.rc-sec 


Pointing Accuracy, 

Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Earth CO Any 

Field of Viev (deg) 


PCI- 


( ) AC 


Ci aratin L 

StaudLy 

Peal. 

Vol t.- o . 


(X) DC 
Finer, U 


Du r c . t i on , Era / D: . y 


( ) Coat inUOIK 


Frequency , l!a 


c 


Li / 

rr 

H 


aju. 

Lo; 

l.CWv 


eat; /cc:ju:.icavioi:$ 

:i .. 0 Aoquj^i ^ ^ / _ 

i ok* /Deer i^t ion required 
ij^/1 iiil. 2 Cot>-i i*>uJ I'ntc (l»LS) i 

Oil” ^Uyk'li , i^ulu 1'ruCvili Jlii u 

Dc^cn^LiOi. : 

( ) Analog ( ) Digital 


T > V- /> 

iiu lu i j . 

i i lu (Au^uitl ) • 

Live TV (hours/Day) : . . 

On— ]'<o ~ r u libit) : 

Data Euup Frequency (Pev Orbit) 
lit cord iii;, Kate (KBPS) 


( ) Offline ( ) Other: 


«T»I • •» » 7 t 

iliiwUiaL 

( ) Active (II) Passive 

Temperature, dej, C Operational lliniuuu 

lion-operational . l.iuiuuu 
Peat rejection, U Operational Ili.iianuj 

Don-operational Iiinii.au. 


Frequency (ilia): 

I lours/Day 

Voice (Hour s/Day ) : 

Other : 

Downlink command rate: 
Dounlinl. Frequency (l3!z): 


Kaxiuuu 
Hax iuuiu 
Haxiuuu 
Haxiuuu 


O O 
‘ T| 2 
U O 



C m 
3 S 


DrUIiKMilf PHYSICAL .CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/ Funct ion 

Length: 14.00 

Lcnrth: 14.00 

Launch mass, kj,: 
Consuuable Types 


( ) External 
(ll) Pressurized 
ueters Width: 

“55654 uidth: 

LH2 


Acceleration Sensitivity, (j;) 


ii 


ReiuOtC 

Unpressurized 
4.50 Deters 
4.50 ueters 
Return ..ass, 


Height: 

Height: 


um : 


uar : 


4.50 ueters 
4.50 ueters 


StOWeu) 

Deployed) 


CALX REOUIREIXETS 
C rev/ Sine 

Skills (See TaLle D) 
EVA (E) Yes ( ) Ilo 

Task Assignments 






i 

i 

1 Skill I 

7 1 

8 I 

o 

k— 

o 

ii I 

12 I 

13 I 1 

1 1 1 

| Level | 

3 I 

3 I 

3 13 1 

3 ! 

3 I 

3 1 1 

1 1 

1 Hours /Day 1 

0.00 I 

0.CG 1 

O.OC 1 0.00 I 

0.00 l 

0.00 1 

0.00 1 1 

1 1 

Reason 1IAIUTEHAI.CE OPS 

Hours /EVA 





SEEVIGiLo/l Y.lIiTEi.AliCE 
Service : 

Interval 


days 

Consul .ables 






P.oturnablos 


fca 

I Ian l»ou*:s required 




C(j*>l i^LU i>C lull (/iiutt^OS • 

Interval 


days 

I Tin -Hours Required 





Del iverables 


he 

r.cturuablei; 



‘ ; o 



SPi.CI.iL CCl.LljiijiA i lOiiu/fiur instructions 

THU IY Ii.VU.:Ai;CL HAUCAR WOULD EE ASSEMBLED AS a I.SS TDil (SEE DACX2034) . 
Vi.E I.GEOTIC EAIMPUiXTOU WOULD IX PROVIDED BY EACII2C59 TD1I. 




Dociu 0 -Specif ic In^ut Bata 


IIICGIG.I 'ATE 
lYoe Flyer 

ilul Cui'V 1 Ci.J 
):.,.ote Ti S 
'..note . .ean. U 

Serv iced Static.. (TliG Retrieved) 

( ) Serviced aL Statiou (Self-propelled) 

PltdiOui. Rased 

( ) dot Serviced 

n ituLiotc t; :n 

Re. .u C ft liasned , „ . . 

Serviced at Station (TliG Retrieved) 
Serviced at Station (Self-propelled) 

(h) Space Station Rased 
( ) Sortie 

COIlyTRUCTIOIi/SliHVICIIIG COl.TLEXITY 

y 


OPS COR 
F 

IS 

FST 

FS 


P 

PT 

pi: 

PST 

PS 


SOU 


IIodiUQ 
■h 


( ) 


0 .orations Tiu.cs 
OVV Up /flown 
OTV or TliS on Orbit 
Fission Use 
IVA Service 
EVA Service 
Luper inert Ops 
Service Frequency 

Delta Velocities 
Up 
Rovra 

Aero Return 

Si.j.,ort 1'qniiA.ieut 

Length: 
Length • 

Pass: 


0 days 
0 days 
10 days/year 
2 nan-days/year 
20 nan-day s /year 
10 unn-days/year 
h tiues/year 


2,5 

O 7 


InCt-CiT 5 

iiotcrs 


Uidtl. : 
Kid Lb: 


20C0 K, 


1 .a •* i rest Restrictions 
(..) no Restrictions 
( ) 0..1y v.iL'i coups t ible payloads 
( j FI , -Alone . , 

( ) Ili’.tL wave Roci.m^ I omlu 


2.5 

.2 


ueters 
net or s 


Height : 

Reijit: 


1 

3.5 


ueters 

ueters 


Lc.-th of Fes.. Fab 

ia—.Rur of I ca^Required to Asse..Lle the Pay load 1 


Stowed) 

Deployed) 


ORIGINAL PAGE 
OF POOR QUALI' 


BERTHING PORT 
OFF THE SHELF 


SPACEBASED OTV SIMULATOR 
PATHFINDER VEHICLE OF 
SPACEBACED OTV 
MOSTLY FLIGHT HARDWARE WITH 
SOME SIMULATED AVIONICS 
STRUCTURE. PROP TANKS. 

RCS SYS AND SOME AVIONICS 
WILL BE FLIGHT HARKWARE 
ENGINES MAY BE SIMULATED 
USED FOR MAINTENENCE. ASSY 
AND REFUEL 1NG DEMOS 


WEIGHT SUMMARY LBS 
OTV SIM 8600 

BERTH 240 

STRUC 120 

CAP LAT 30 

STRUC LAT 90 

TOT 8840 


Jfl 


SPASTA.LO.OTV-BERTHPORT 
DRAW 01 

UN ITR : PRIM CM. RFf ND IN 


ORIGINAL PAGE IS 
OF POOR QUALITY 








payload rxc.i:iiT hale 
payload/oyv ieteg yeck dkeo (otv 


COLE 

LACX20G7 


COETACT 


Telephone 


JOEL liALOl.EY 
ckkk.e'l r.vnAiiics 
coiiv/.in r-iv 


Scioi.ce. and Applications (l!on-co;..i.. ) 
Co..a.ior c 1 . a 1 
[") Technology Development 
Operations 


( ) Operatic 
( ) Other 
( ) national 


STATUS 


( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale 


. . national Security 
Type nuuber (see table A.) 15 

Importance of the Space Station to 
tins El client 

1 = Lou Value, But Could Use 

10 = Vital 


10 


Desired First Flight, Year: 199*# 


Humber of Flights 


Duration of Flight, Days 30 


OBJECTIVE 

OTV CEmCIlIC TXCmiOLCGY DEHOIiSTUATIOilS: PAYL0AD-T0-0VV EAHDI.inC; 
il/.TlEC; CHECKOUT; X El 10 V E / R E PLACE COIIPGEEKTS ; DEI 'ATE. 


> 


\ 

i 

i 

s 


nnscr.iPYion 

USE A PAYLOAD CIKULATOR 110DULE II! C0l!JUI!CTI0n WITH THE OTV SIEULATOR At!D IIAI1DLI11C EQUIPI.'EIIT FROM CACX2066 
TO CCilLUCT EEKOESTRATIOIIS OF CAPABILITIES LISTED III OBJECTIVE. 


OKI IV CKAI ‘ CTKKISTICS . 
Ccoayr.chronous Orbit 
■ Li. - 

Inclination, dot. 

Local i.ialc, , . 

Escape uv Required, u/s 


( ) Yes (X) Ilo 
500 Perigee, In 
2G.5 
AilY 


500 Tolerance + 

Tolerance + 
Epheiucns Accuracy, u 


p 

_iQ-5L. 

58 

3s 


l’0 1 1 ITT EC/C:. I EETATlOl ! 

Vie\; tirection 
Truth Sites (it Known): 

Pointing Accuracy , arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

S- v.cial Restrictions (Avoidance) 


( ) Inertial ( ) Solai 


( ) Earth (X) Any 

Field of View (de^) 


( ) AC 


Oji.;i i i 

Standby 

IV ’ 

Veil la o 0 , ’ 


(X) DC 
Power , \l 


Duration, Ear s /Day 


Frequency, L 


( ) Continuon. 




r 


1 


i 


f 

: 



i 


4 


i 

* 

% 

* 

j 

j 

V 


i ;.v;./c:o) a u : ;i catio: ic 

( r 0 qu femili«e 


n 


- . . ( ) Offline 

LuCi i.>titih/Cccj.*ipLiou Hcqu ired 
U t - 1 iiif. required: Co.ntand Hale 

Or. -Hoard. Rata Processing Required 
Description : 


( ) Other ; 


(i:ns); 


L 

FiL 
1 1 i v c 


(Amount ) L 
TV ( Hours/ 


( ) Anulo- 


( ) Digital 


On-Hoard Etoan/e”f/;bit): 


Data Dump Frequency (Per Orbit) 
Recording P.atc (KRPS) 


»>» ‘ i* | 

( ) Active 


(X) Passive 


Temperature, deg C 
Heat Rejection, U 


Operational Ilinimuta 
Ilon-opc rational . minimum 
Operational minimum 
lion-operational Kiniuum 


Frequency (lillz): 


Rours/Dny 

Voice (lIouvs/Day) : 

Other: 

Down 1 ink command rate: 
Downlink Frequency (idiz): 

o o 

■n 5 

•o o 
O 5 

sj. 


<o -0 

Harimuu 

C T* 

> « 

I!a::j.mum 

. r fil 

lianiuuii 


llamimum 



brill HALT Pi ! YS I CAL . CL! ARACT ERISTICS , v 

Location ( ) Internal (X) External 

Equipment ID/Functiou ( ) Pressurized 

Length: meters Width: 

Lent, tli : , meters Width: 

IiiiUttCh idiitiw . » 

Consumable Types 

Acceleration sensitivity, (g) min 

( ) Remote 
(X) Unpressuri 
meters 
meters 

Return mass, 1. 

zed 

Height : 
Height : 
g • 

man : 

meters 

meters 

(Stowed) 

(Deployed) 


C LAW REQUIRE; .LETS 
C iT hU C IkiC 

Task Assignments 




* 


Shills (See Tabic D) 

1 Skill | 7 I 

S 1 9 1 

10 | 11 f 12 

1 13 1 

1 1 

1 


1 Level | 3 | 

3|3| 

3 13 13 

1 3 I 

1 1 

1 


1 Hour c/Day 1 0.00 1 

0.00 | 0.00 I 

0.00 I 0.00 I 0.00 

1 0.00 I 

1 1 

1 

r.VA (X) Yes ( ) lJo 

r.eason ASS El ELY OPS 

Hour 

s/EVA 




SW1.VICI LC/ . 'AIUTLHAHCE 
Serv ice : 

Configuration Changes: 

Interval 
r.ctur cables 
Interval 
Deliverables 

days Consumables 

kg Han hours required 

days Iiau-ilours Required 

kg Returnables 

1-L 

Hl 




Er..CI..k CCkHICnia'.TIOHS/Sce instructions 

this yd: would utilise had r hark fp.oii eacx20G6. 



V 


Eoein^-Spocif ic Input Data 


LISSItli TYI’ E 
Free Flyer 

( ) Hot Cl:A iced 
( J !'ei..ote TiiS 
l J ,'ci.otc I -aimed 

( ) SciV iced at Station (TidJ Retrieved) 

( ) Serviced aL Station (Self-propelled) 

Platform ..ased 
( ) Hot Serviced 
( ) Reuote TIIS 

( ) I.oi.oto Ilaiined . . 

( ) Serviced aL Station (TiiS Retrieved) 

( ) Stivicad at Station (Self-propelled) 

Other 

(II) Space StaLiou Eased 
(I'.) Sortie 

CGI.ST1 ili CTXCi ! / S IX VI C 1 1 IG C011PLEXITY 
( ) Lot/. 

( ) Ilediuu 

( ) llit,l. 

CperaLio.it ii...ea 
OTV Up/Dowu 
OTV or TIIS on OrbiL 
liiasiou Use 
IVA Service 
CVA Service 
i...pei i..eat Ops 
Service Frequency 

Delta Velocities 
Down 

Aero EeLuru 

Support Eijuipiient 

Length: 

Leu£tn: 

hast • 


OPS CODE 


R 

FST 

FS 


r 

PT 

pi: 

PST 

PS 


sou 


0 days 
0 days 

30 days/yeur 
A uian-days/year 

0 t.an-days/year 
G uan-daya/year 

1 tii..es/year 


2:88 

500 1; 


tie ter a 
tie lets 


Width: 

Width: 


lA.nif cat Restrictions 
(S) ho Pen Frictions 
( ) Oi.1 j i.'itli co...paLiLle payloads 
( ) FI, -Alex 

( ) 1-uLl have Docl.inp, liodulc 
Length or heai. Fall 

iiunCer cit ! chi:¥as“necuired to Astei.Lle the Payload 


O O 

-n g 
-0 o 
o 2 
O > 
so r- 

O -o 
c > 
> a 

r- m 

3 a 


A. 50 ueters 
A. 50 ueters 


llciaht : 
Height : 


2 • 50 ue ter s 
2.50 ueters 


(Stowed) 


PAYLOAD/OTV INTEGRATION 


EVA 

Select lighting 
Secure tools 
Inspect OTV 

Determine ready to mate to SS 

Activate Rms 

Attach Rms to SAT 

Release SAT hold down clamps 

Maneuver SAT to OTV mating interface 

Align SAT and OTV 

Activate OTV pull-down and Hold mech 

Confirm P/L OTV mate 

Release Rms from SAT 

Retract Rms 

Activate SAT systems 

Deploy SAT antennas and appendages 

Monitor test progress 

Checkout electronics 

Identify faulty mechanical or electrical components 

Remove defective unit 

Stow defective unit 

Obtain spare from stowage 

Replace unit 

Confirm SAT operational 

Inspect SAT, determine ready to demate 

Activate Rms 

Attach Rms to SAT 

Release OTV SAT hold down clamps 

Guide SAT from OTV with Rms 

Maneuver SAT to storage area 

Position SAT on hold downs 

Secure SAT 

Release Rms 


Stow Rms 
Stow tools 
Deactivate lights 
End EVA 


FUNCTIONAL FLOW PAYLOAD OTV INTEGRATION TECHNICAL DEMONSTRATION 



ACTIVATE 

LIGHTING 

ACTIVATE 
REMOTE TV 

TOOLS 

• INSPECT OTV 

• ACTIVATE SSRM'S 

• ATTACH SSRM'S 
TO PAYLOAD 

• RELEASE 
STORAGE HOLD- 
DOWN CLAMPS 

• ALIGN PAYLOAD 
TO OTV 

• MATE 

• ACTIVATE 
LATCHING 
MECHANISMS 

• ACTIVATE 
PAYLOAD 
SYSTEMS 

• TEST POWER 
AND 

CONNECTIONS 

. AUTOMATIC 
DEPLOYMENT 

• MANUAL 
DEPLOYMENT 



• TRANSLATE 
PAYLOAD TO OTV 

• CONFIRM 

PAYLOAD MATED 
TO OTV 






• RELEASE SSRM'S 





REMOVE AND 

REPLACE 

BATTERIES 

MONITOR FAULT 

ISOLATION 

CHECKS 


REMOVE AND 
REPLACE 
MECHANICAL 
PART 

REMOVE AND 
REPLACE 
ELECTRONICS 
MODULE 

RERUN FAULT 
TESTS 


AUTOMATIC 

MANUAL 


POWER DOWN 
PAYLOAD 

ATTACH SSRM'S 
TO PAYLOAD 

RELEASE 

LATCHING 

MECHANISMS 


TRANSLATE 
PAYLOAD TO 
STORAGE 

SECURE 

STORAGE 

HOLD-DOWNS 

RELEASE AND 
STOW SSRM'S 


INSPECT AREA 
STOW TOOLS 

DEACTIVATE 
REMOTE TV 

DEACTIVATE 

LIGHTING 

RELEASE 
STORAGE HOLD- 
DOWN CLAMPS 
















ivAI.U\li ULlniEKT i .ai m 

closed ::olc for space statioii 


code 

nACAdGo u 


COhTAGT 

' .1,1- 

iiUUi Guo 


PARIAH r. EROSE 

aww' 

l.'IIIDSOR LOCKS, CT 060% 


Science. and Applications (Hon-co..uj. ) 
Co*-** iciCiul 
pi) Tecli..olo 0 y Develo,n.iOnt 
Operations 
Otl,c*.' 

national Security 
Type number (see table A) 15 


Importance of the Space Station to 
this Element 


Telephone 203/623-1621 

~7~Z7,~ 1 “ bow Value, Cut Could Use 

a 10 *» Vital 
(_)_0 1 /i;r>.L ion,.l ( ) Approved (II) Planned ( ) Candidate ( ) Opportunity Scale - 10 


Desired First Flight, Year: 1993 Utimber of Flights 

OBJECTIVE 

EELOilCTPAYE THE ABILITY TO EL I HI HATE THE HEED TO EESUPPLY 
h' AT Ell A1I1) IIETAEOLIC OIIYGCE FOR SPACE STATION CRCU SUPPORT. 


Duration of Flight, Days 130 


DESCRIPTION 



OR -IT CHAP ACTED. I STI CS , x 

Geosynchronous Orbit ( ) 

Apogee, 500 

Inclination, dec 2R.5 

Eoeal /. i,^l c , dvA , 

escape uV required, w/s 


;cs 


(H) IJo 
Perigee, la.i 


500 Tolerance + 
Tolerance + 
Epheiaer is Accuracy, u 


P 0 T I T I i I G / 0 i. Ii ) TA Tl 0 1 ! 

View Direction 

Troth Sites (if Known): 



( ) Inertial ( ) Solar 


•.oiutin^ Accuracy, arc-sec 


( ) Earth (II) Any 

Field of View (dc 0 ) 


PC', ini'. 




( ) AC 

(l ) DC 




Power, l. 

Duration, 1 rs/Day 


O^C'iut i»l^ 

2wuG 



• • L c-r »v . »/ j 

100 


(II) Continuous 

Peal: 

Voltage, V 

'■W 

Frequency, Ns 

400 







ii.ViV /C 

Uui 


01J.llbICA..TI0li$ 

ilui la:, Li.icUl l< • . . . 

I)c»iO t ) ??ci.ttn»e (::) Offline 

liner i.»t iou/Decr iptiou Required 
U t 1 i.;I. r.cciui red : Cot j . and Hate (FEE): 

Qn-l>o v rd.l.ata Processing Required 
Description: 

Into 'i^q-os: ( ) Analog ( ) Digital 

rilu (Ai.outit): 

Livv TV ("ours/Day) : . . , 

On-Dor.rd Storage (libit): 1.0C 

Hi La biuip Frequency (Per Orbit) 1 
Recording Cate (liCPs) 15.0C 


( ) Othei 


Frequency (ills): 

Eours/Day 

Voice (l!ours/Day) : 

Other : 

Down 1 inb. couuand rate: 
Downlink Frequency (l3Iz) : 


»•! ! 

(’I) Active (X) Passive 

Temperature, de^ C Operational liiuiuuu 
,, ... Iion-opvrationvl liiuiuuu 

beat 1 ejection, w Operational Iliniuuu 

Con-operational liiuiuuu 


llaxiuuu 

lla::iuuu 

Ilaxnauu 

baxiuuu 


bOblM.KiT PlIVS I CAL , CUAJ. ACTKR I S T I C S , „ 

Location (XJ Internal (X) External 

liquipiiout Ib/Fuuction (X) Pressurized 

Length: 3.00 ueters Uidth: 

beta tli : 3.00 ueters Uidth: 

Launch uasa, 1:^: "50 

Consul. able Types CIIEI.ICALS, FILTERS 
Acceleration Sensitivity, (jr) i 


( ) r.euote 
( ) Unpressurized 
2.00 ueters 
2.00 .ueters, 
P.eturu uass, k&: 

1 PARES 


Height : 
lleijht : 


1.00 ueters 
1.00 ueters 


(Stowed) 

(Deployed) 


-O O 
02 
O > 

• JO P 

o -o 



> A) 
f f*» 

r*-» 


cr., '.: E’XIIIP.EI EFTS 
Crew Size 2 

Skills (See Table B) 


EVA (::) Yes ( ) l!o 

Ci.nVi Cleb/ . u.ii.TE. lAliCE 
Cerv ice : 

Coni iteration Changes: 


Task Assignueuts IiAIHTA.III 


1 Skill I 

5 1 

9 1 1 

i r i i i i i 

1 Level I 

1 1 

2 1 1 

i i i i i i i 

1 Hour s/Day I 

1.00 | 

1.00 I 1 

i i i i i i i 


Reason IHSTALL 


Interval 

r.etumablec 

Interval 

Dc-liverablcs 


1 days 
225 k 0 
1 days 
10G U:/ 


Hours /EVA. GO 


Consuuables 
lian l.ours required 
iian-liours Required 
beturnables 


100 fc* 


u.iIWuo/Cee instruct j.ot.s 

l.: IT.ESEiiCE PROVIDES THE IIIPUT TO TbE EXPERII.XIiT. 




: a 

i • 

t • 

» • 


ic In^ut Data 


uiggig:; type 

I'lk-L Fiji Cl 

( ) llol Goiviccii 

/ \ n «»*’ 'p 

l J 1 04..ULC , 

f J IvCi •*-»*- C i iliiilcu . . v 

( ) Se^vic^d ul Station (TIE Retrieved) 

( ) Serviced at StaLio*. (Sol-fc ^iTo^c-l lea) 

( ) Hot Serviced 
r i-,o to -ns 

Eelv lcc^at^Ctat iou (TliS .Retrieved) , 
Eciviccd a t- Station (Eel 



Self-propelled) 


OPS CODE 
F 

H 

FST 

FS 


P 

PT 

pi; 

tst 

rs 


[;*!) Space Station Raced 
Settle 


SS 

COR 


CGilSTv-UCTIOU/CEUVICinC COriPUR'.ITY 
(::) i.ov; 

( / i.tdiliia 

( ) Rial- 


0 t i Kji'itj 1i*.iea 

OTY lip /Down 
OTV or Ti;s on Orbit 
I ilea ion Use 
IV.* Service 
EVA service 
Kapur i.ieut Ops 
Service Frequency 

Delta Velocities 
Up 
EOi.n 

Aero r.ctnra 


C days 
0 days 

130 days /year 
10 laan-days/year 
10 nan-days/ycar 
130 uan-day s/year 

/yet 


t lues/year 




•a. 


• ip...ent 
T.oiiDtR • 
I.eusth: 

Iiass: 


• inters 
uctore 


llidtli: 

Fidtli: 


j:.;. if eat Restrictions 
(A) i!o Restrictions 

) Only with ccupatiLle ^sy loads 

finit f:avo Dochinn Ikwlulc 

ii lcwi.t • a b 

..... J.A.A. u. ’ (;{u[laa“Hci.uir».d to AsseuLlc t»»e Payload 


v-; 

H 


ueters 

ueters 


PeiJit: 

IJeiRl'-t: 


ueters 

ueters 


(Stowed) 

(Deployed) 


ORIGINAL PAGE IS 
OF POOR QUALITY 



- - - PRICE 64 - - 

| ELECTRONIC ITLH 

DATE 4-MAR-83 TIME 105 4* 

, (283010) 

ClJOSED ECTLS FOR SPACE STATION 


FILENAME l RE ID* I> AT 


PROTOTYPE QUANTITY 

1 ' 

PROGRAM COSTii 1000) 

* ENGINEERING 
DRAFTING 
DESIGN 
SYSTEMS 
PROJECT MGMT 
j DATA 

SUBTOTAL ( ENQ ) 

’MANUFACTURING 
PRODUCTION 
PROTOTYPE 
j TOOL-TEST EQ 

SUBTOTAL (MFG) 


L 


p‘ i||i C t i 0 1 1 


TOTAL COST 


2.000 


UNIT WEIGHT 1870.00 MODE 1 

UNIT VOLUME 215.60 GUANT I T Y/NHA 1 


DEVELOPMENT 

PRODUCTION 

TOTAL COST 

5021 . 

— 

5021 . 

20097 . 

- 

20097. 

8754 . 

- 

8754. 

11681. 

- 

11681 . 

1597. ’ 

- 

1597. 

47149. 

- 

47149. 


11074. 

— 

11074 , 

9495. 

- 

9495. 

20569. 

- 

20569. 

67718. 

- 

67718. 



j 

( 

t 


I 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* »LvJ,.L' Coni' 

( EACX2C69 

COL'i'ACV 

* iu, ‘> L ..alYn i.ILLEIt 


doeiiic aerospace 


Telephone 20C/773-C150 


STATUS 

< > Appro ved (_)_PlaaueJ i‘22_ c a n ^i^te ( ) Opportunity 

l!iif : Iluuber of Flights 1 

or.JECTIVC 

^ ‘ J CmiVICUG TIXIIUOLOGY DEIIGIJGTPvATIOiJ: DFroilGTi'ATF rv p/ ttt tt^ 

isssa® 1 10 «« ■ 


Science. and Applications (Hcn-coum. ) 

tObuucrciQl 

(2) Tcc’.u.oloty Development 
( ) Operations 

( 5 Other 

\ ) national Security 

Type nuuber (set table 7.) 11 

Iuportance of the Space Station to 
this Element 

1 = Low Value, but Could Use- 

10 - Vital 
Scale = 10 


Duration of Flight, Days 



C: : IT 01 YT ' CTEEISTICp 
t cosynchroncus Orbit 
/- 4 . 0 o ce, la.. 

Tec 1 iua t ion , de; 

J’oua 1 A.-lo d v £ 

!.ccr j.a i V required, i,./s 


( ) Yes (X) Ho 
jOO rerit.ee, In 


500 


• J 

All? 


Tolerance + 

Tolerance •)• 

Eplnji.ens Accuracy, u 


ro j . jyi; :< /o. ■ i ki !tati oh 


Vie..' DKeCtioij 
Truth . .lies (if hnown): 
Point in 0 Accuracy, arc-sec 


( ) Inertial ( ) Solar 

Aixntiu 0 Stability (Jitter), are-cec/oec 
i0 * iJ (Avoidru.cc ) 


( ) Earth (X) Any 

Field of View (de-) 


I’CUiXl 

( ) AC 


Operating 

G i Jilt! I J 

VoUa^.e, V 


( ) DC 

--d.-t-2.~i- _ oration, Xr a/Day 


I'lC^ucucy , l.i 


( ) Co 


tik l.tUOUli 


ORIGINAL PAGE 
OF POCjR QUALITY 


( ) Ollier: 


:.TA/OC.J UNICAYIOiJ? 

( ) lc>.^ u 1 ( ) Real t lme ( ) Offline 
( ) Encrinfion/Decr iptiou Required 

H llpl iul. Required: Command Kate (RES): 

On-Eoyrd.Data Processing Required 
Puscr ij.l ion : 

Data Types: ( ) Analog ( ) Digital 

Till. (Amount ) : 

Live TV (Rours/Day) : . . 

On- Hoard Storage (f.bit): 

Data Rump Frequency (Per Orbit) 

Recording Rate (Fid’S) 


YREi.I AI. 

( ) Active ( ) Passive 

Ten. pern lure, dot, C Operational Minimum. 

Hon-opcrational .Minimum 
l!eat Rejection, W Operational Minimum 

Hon-opcrat ioual Minimum 


Frequency (MIlz): 


Hours /Day 

Voice (Hour s/Day ) : 

Other : 

Downlink coi.u.iand rate: 
Doimlint. Frequency (Ulss) : 


Maximum 

Maximum 

Maximum 

Maximum 


tit p; .1 it puyc i cai. , cr aracteri sti cs 

‘ Location ' 1 v “- 1 

Equipment 


( ) Internal 
ID/Function 
Length: 


Pi 


meters 

meters 


Length: 

Launch mass, ha 
Consumable Types 
Acceleration Sensitivity, 


External 
Pressurized 
Width: 
Width: 


(g) 


um 



Remote 

Unpressurized 


meters 
net ere 

Return mass, kg: 


max : 


Height : 
Height: 


O O 
-n 2 

*0 o 

-oiz — 

O j» 

33 r* 

o -o 
c > 

~3«r 


meters (Stowed) 

meters (Deployed) 


CREW REQUIREMENTS 
Crew Size 

Task Assignments 




Shills (See Table B) 

1 Skill 1 

11 

1 12 | 

13 1 1 r 

1 1 1 1 1 


1 Level 1 

3 

1 3 I 

3 1 1 1 

1 1 1 1 1 


1 Ilours/Day 1 

0.00 

1 0.00 1 

0.00 1 1 1 

1 t 1 1 1 

KVA (N) Yes ( ) Ho 

Reason NAI1ITEEANCE 

DEI 10 

Hours /EVA 6 


Service : 

Interval 


days 

Consumables 

kg 

Configuration Changes : 

Rcturnables 

Interval 

Deliverables 


hg 
dny s 

Nan Hours required 
Nan-Hours Required 
Rcturnables 

hg 


SPECIAL CONSIDERATIONS/ See instruct icus 

1:0 REPLACE’. ’ENT SCIAR ARRAY NODULE ECU Lb BE REQUIRED. 

lAUliCEEli IASS. 


THIS IS Ad OPERATIONAL TEST THAT WOULD REQUIRE NO 


inssicn tvi 1 :; 

I tec Fly Ci 
( ) l!oL Serviced 
( ) remote TI.S 

\ | I-C» .OlC I aimed 

( , uetviceL i\i Dicitiou (Tiil> llctirievcd) 

( ) »-»UA.tficuU ilL Station (Sel opc;l led) 

r 1 u l. i O i I'iHied 

( ) lioL Serviced 

n r.c-c.te 11 IS 

r.ci.ici t c I. 'aimed 

Serviced c . L Station (TilS P.etrieved) 
serviced at Station (Seli-propcl led) 


OPS CODE 


Octet 

(..) Sj ace Station based 
( ) Sot tic 

CGCSTAU CTIOI .7 S E1LVI C 1 1 IG COI IPLEXI TY 
( } Loo- 
(::) .Mediuu 
( ) iiipi. 

Cj.ctat ions t idea 
07V Up /Down 
OTV or TI IS on Orbit 
Li as ion Use 
TVA Sc tv tee 
EVA Service 
a . . p g t iueii L Ops 
Kctvicc Ftcijucncy 

i-clLn Velocities 

r** 

r o\;u 

*-C*.’G llcLuiii 


0 days 

0 days 

1 dayc/year 

1 uan-days/ycar 
1 uan-day s/yoar 
1 uan-day u/year 
1 tii.cs/ycar 


n . v. 

■'ci'l'Ui i ^Ul^C-wl 

Lci^tli : 
Length: 


»..e t c r s 
uctets 


1'ai.ii. csL .'catrictions 
v ) Ac restrictions 
/ > — i tl» coupatiblo payloads 

> < tl 'j ~ ..)o.»c 

v ) Ia:st ..eve Docl.in w Louulc 

Leapt!, of Set... Fab 
J|ui ibet of .* i cnF.ct<'S 

Liv.Lor ot LcL.iles'Te-.tired to Acscble the Payload 


& 


-Specific Input Bata 





! 


StOUCd) 

Deployed) 


L.etera 

neters 


uctcrs 

ueters 


ORIGINAL PAGE 19 
OF POOR QUALITY 


SOLAR ARRAY ADDITION 206? 


IVA 

Power down solar array 
Install locks 

EVA 

Get tools 

Select lighting 

Retract one solar array 

Inspect for damage 

Disconnect one section 

Attach RMS 

Remove one section 

Move solar array to storage area 

Position solar array 

Secure solar array 

Disconnect Rms 

Stow Rms 

Reactivate Rms 

Move to solar array 

Attach RMS to solar array 

Release solar array from hold downs 

Transport solar array section to solar array boom 

Position solar array section on boom 

Secure station to boom 

Release RMS 

Stow Rms 

Cable up section 

Verify operation of solar array 

Extend solar array 

Stow tools 

Deactivate lighting 

End EVA 

Unlock power panel 
Activate solar array 


FUNCTIONAL FLOW SOLAR ARRAY ADDITION TECHNICAL DEMONSTRATION 






POWER DOWN 
SOLAR ARRAY 

INSTALL SAFETY 
LOCKS 


ACTIVATE 

LIGHTING 

ACTIVATE 
REMOTE TV 

TOOLS 


RETRACT ARRAY 

INSPECT AND 
TEST FOR 
DAMAGE 


• DISCONNECT 
SECT DN 

• ELECTRICAL 

• MECHANICAL 

• FOLD UP SECTION 
. STOW SECTION 



• RETRIEVE FROM • CONTINUITY 

STORAGE CHECK 

• UNFOLD SECTION 

• CONNECT SECTION 

* MECHANICAL 

• ELECTRICAL 


• EXTEND ARRAY 

• INSPECT AREA 

• RUN POWER TESTS 

• STOW TOOLS 


• DEACTIVATE 


REMOTE TV 


• DEACTIVATE 


LIGHTS 


ORIGINAL PAGE 19 
OF POOR QUALITY 












F...L0..O ELK.ali.T EAi.E CODE 

FLYU.C TECS DE1.0 (EC-2 EACE2070 


SGilTACY 

. iil-lC 


EEITli I III. LEE 
EOSIiiC AEROSPACE CO 


TulerUau 2GC/773-G150 


» * . i u b 


( j Operational ( ) Approved ( ) Planned (S) Candidate ( ) Opportunity Scale = 10 


( J Science. and Applications (llon-cci-.. ) 
( | Coumcrcial 
00 Technology Dcvelopi-enl 

n Operations 
Other 

national Security 
Type nuiiLer (sec table A) 15 

Iuportauce of the Space Station to 
this Eleuent 

1 “ Low Value, Dut Could Use 

10 = Vital 


Desired First Plight, Year: 199? 


Hu:uber of Flights 1 


Duration of Flight, Days 


30 


C ’ J f ('* ’I V’*‘ 

SATELLITE SERVICING TECEliOLOCY LCKOUCTRATIOU: DEKOIISTEATE CAPABILITY 
FOE SPACE S TAT I Oil TO DIl'.ECT A1ID COORD I MATE FCRMATIOIl FLYIl’G MANEUVERS 
OF CC-OEBITI.IC SPACECRAFT. 


!% 

# 

d 


LECCE iPTIOE 

USE A T AS AS A FEEE-FLYEE SIMULATOR. COUITGURE THE CCiaiUIIICATIOWS, SUBSYSTEM A11D SOFTUARE TO UlillC A 
nVEE-lT.YEL SATELLITE'S CEAUACTEUISTICS. LAUI.’Cl! THE TI1S FROM TEE SPACE STATIOI! AED FLY IT TO SUCCESIVELY 
METRE!. LIS7AUT STATIQR-KEEPIEC LOCATIOiiS. USE THIS SPACE STATIOll'S C0I3I AIID UAV SYSTEMS TO COldlAED AED 
CGETEOL TEE TEC'S STATIOIi-EEEPlEC i All EU VERS. 


Oi.i.IT Ci'AI’A CTERISTICS . . . „ 

CcosyittiiiOaous Orbit l ) &cs 

A^oj^cb | la.. 500 

I*, cl , Jok 20.5 

IJcu.-l Ai,' lo, d^ AMY 

..scsp«_ eV Acquired, u/s 


CO lio 

Perigee, la.i 


500 .Tolerance + 

Tolerance + 

EpLou.oris Accuracy, u 


O O 
-n X 

P 

S? 

O "V 

r m 

3'^ 


FOIi.VTliG/Oi.I EETATIOE 
Vie.. hirudin.. 

Truth Sites (if Known): 


( ) Inertial ( ) Solar 


Pointing debility (Jitter), arc-sec/sec 
Special restrictions (AvoiuC..ce) 


( ) Earth (h) Any 

Tield of View (dc 0 ) 




( ) AC 


L LtiiluL; 
r. i 

V 


(::) DC 

PoViCif , \j 


JuiuLioti} 


i icijiiwuCy j i«i 


( ) Coi>bi.UUOUw 


<L 






: / cc i . » i; i cay icl? 

" c, ‘ u t*r^e!ltiu.e ( ) Offline 
( ) Rncrintion/Decription Required 
( ) Ljiliiit. Lcf]iiii uJ * Coi ii<tuiul i!uto (l.BS): 

( ) Qn-Eovi-'d.DaLi* Prooecsiut, Required 
Description: 

Da La Types: ( ) Analog ( ) Digital 

I’ilu (Auouut ) : 

T.ivc TV (Konra/Duy) : . 

Ou-Eoard Storage vnlit): 

Data Duup Frequency (Per Orbit) 

Pecordiub Pate (REFS) 


( ) Other: 


Frequency (I3!z): 

Hour s /nay 

Voice (liours/Day ) : 

Other : 

Downlink couuund rate: 


O O 


ThKKLAL 

( ) Active ( ) Passive 

Tcuperature, de^ C Operational Ilinimuu 

Ilon-oa^rationvl .lliniuuu 
Heat Rejection, \i Operational liiuiiruu 

I!ou-Operational lliniuuu 


Uaziuun 
I(a:: juuu 
liaaiuuu 
Laziuuu 




• 



*D CD 

P 

^ r 
<0 "0 

~£L2* 

IX UIPLKRT PHYSICAL XHATACTRUISTICS . . 

Lucatioi. ( ) Internal (R) External 

Eiiuipueut IL)/Fuuct ion ( ) Pressurized 

Length: 1.00 ueters Width: 

Lcubth: ueters Width: 

Launch uass, ku : 3440 

Consumable Ty^es 
Acceleration Seusitivity, (a) 

( ) Remote 
(R) Unprccsurized 
A. 00 ueters 
4.00 meters 
Return uass, k^: 

uin: ua::: 

Height: 
Height : 

4.00 

4.00 

ueters 

ueters 

(Stowed) 

(Deployed) 

>T5 
r- rcs 

3a 

OLI’W I ardllKEldlLTS 

Ct" C\/ SlLC 

Task Assignments 








Skills (See Table B) 

1 Skill I 7 

1 o 1 

11 1 

i r 

1 

1 

1 1 

i 


1 Level | 3 

1 3 I 

3 1 

i i 

1 

1 

1 1 

i 


1 Hour a/Day 1 0.0C 

1 0.00 1 

0.00 | 

i i 

1 

1 

1 1 

i 

KVA ( ) Yes ( ) ilo 

Reason PREPARK SATELLITE 

Hour s /KVA 






si:: Vi ci ,.:c; / 1 ai ; irra ia wck 

Cu‘v ice : 

Coilf ill ivu Cluiu 0 Ci> ! 

Interval 

Rcturnablcs 

Interval 

Deliverables 

day 

K 

day 

bg 

s Consnuublcs 

Kan Lours required 
c Lan-I'iours Required 

Returnable s 


bb 

bb 




’ «. 

I 

% 

t 


Sl’Etil/ 1. CCAbinr.i ATIOKS/Seo instructions 


i 

t 


J 



% 


• I 


l’ociu^-Spccif ic Input Fata 


ICG] 

ii.cc rijCi.- 
( ) I'Ci. Serviced 
. e.-Ceo YiiS 
r.ei.otc Wanned 
Se-. viced at Station 
Get viced at Station 

Platform Faced 
( ) WoL Serviced 
Rcuote TI IS 

:.e..c*io I amied 
Serviced at Station 
Serviced at Station 


(T1JS retrieved) 
(Sell -('fondled) 


(THE Retrieved) 

( Self-propelled) 


OI’C CCDI 
F 

ft 

fst 

FS 


P 

PT 

PI! 

PST 

rs 


Space Station Rased 
Sortie* 

COWSTRlIOTIOU/CERVICIliG COMPLEXITY 
( ) Lou. 

( ) lleuiuiu 
( ) lliji 

Operations Tiues 
OTV Up/lioun 
OTV or THS on Orbit 

f ) Skj lOu IJ Se* 

I '4*. Service 
F.VA Service 
ii.iperii eat Ops 
Service Frequency 


COR 


0 days 
2 days 

•2 days/year 
2 uan-days/year 
2 uan-dayc/year 
10 nan-dqys/year 

1 times/year 


belt a Velocities 
•Jr 

Bonn 

Aero Return 


Support Cqui pne-nt 

Let-^tb: 1.00 ueter s 

l.oURth: 1.00 ucterc 

Hess: 370 1- 


iV.uiiest ] estrictioiis 
( ) l!o Restrictions 

Only vitii compatible payloads 

Fl.-.-loae 

Mutt I ave FocUm* Module 


H 


Width: 

Width: 


Length of ! oau Fab 
In ilior or . ppei:di.^es 

Hia.liti r.f ! odiiles Required to Ause. blc the Payload 


4.30 net ers 
4.50 neters 


lleiubt : 
iieiRht : 


2.50 victors 
2.50 ueters 


3 S 

sl 

8 S 

o -a 
c & 

3at 


Stowed) 

Deployed) 




r 



R...L 0 .. 1 . CODE 

satellite assy tece deeo (sa-3) r..'.CH207 1 


(•G*i liiCV 
!!a.c 

* i • . - . . 

»iut>t Coo 

HElTIt HILLER 




i ol C^liUUL 





STATUS 

( ) 0^ti‘a 

Lionel ( ) Approved ( ) Planued 

(X) Candidate ( 

) Opportunity 


Science. and Applications ( Hon— coi.a . 
Co».a..er c ml 

Technology Development 
Operations 
Otlifcl' 

. . Hat 1011 a 1 Security 
Type number (see table A) 15 


Importance of the Space Station to 
this Element 

1 = Lou Value, Eut Could Use 

10 = Vital 
Scale = 10 


he siren hirst Flight , Year; 


199 V 


Humber of Flights 1 


OBJECTIVE 

SATELLITE SERVICIIIC TECEIIOLCGY DEIJOIISTRATIOH: DEKOilSTRATE CAPARILITIES 
TO ASSSIT.LE CrACECEAFT IT. Oh 110DULES DEPLOY APPEliDAGES, TEST ADD CHECK- 
OUT SATELLITE, AIID P EE FORI J DISACCE1XLY OF S/C TOR RETUIUi TO CROU1ID. 


Duration of Flight, Days 1095 


RESOr IRTIOII 

CO'.U'IChRE A SPACE STATIOil SATELLITE ASSEMBLY TECH DEI 10 SPACECRAFT FR011 SPACE PARTS FROIi OWE OR HOLE 

HAVE SEVERAL DEPLGYAULE 


SATELLITE PRCRUCTICI) PROCRAES. THE TECH DEI.O SPACECRAFT SHOULD EE EOIULAR, ....... ............. ........ 

.* PI'Ei. DACES , AIID HAVE ACTIVE AVIOIIICS, AIID h’OULD HAVE A MATERIALS PROCE5SIIJC EODULE CIIT 17. TOR. A 
VAR1E TV CF APPEI.'DACE DEPLOY! LET COECEPTS (AUT0I7.TIC, I1A11UAL, ETC.) COULD EE TRIED OUT. THIS HARDWARE WOULD 
IM- DELIVERED TO THE SPACE STATIOil WHERE IT WOULD THEE EE AS £ REELED, TESTED, DISASSEITLED AIID RETUREED TO THE 
CROUiiD. THIS TEST ARTICLE WILL ALSO EE USED III THE SS-5 TECH DEHO. 


ORRIT CHARACTER lS'flCE . , . 

Ccocynchronous Orbit ( ) Yes 

Apogee, 1'A.i 500 

Inclination, den 2C.5 

>• ' .1 . . 1 , ,1 A "« 

..OU. 1 ...j ie, Uc,> . i.n* 

Escape av Required, u/a 


CO IIO 
Perigee, laa 


500 


PC 1 1 ITI EC/ OP.I El ITATIOi i 

Vie*.' livectiov . 

Tri.Lh Sit.... (lr hnouu ) : 


( ) Inertial ( ) Solar 


.\> n.L i.* 0 Accuracy , .. *. c ~ s e c 

Pointing Stability (Jitter), urc-sec/sec 


C.ecial Restrictions (Avoir 


.) 


PGWE!' 

( ) AC 


(::) I.C 
Power, U 


Duration, Hrs/Day 


Opera t in c 
’ • 

JtuklUl. 

» . 1 

,'oTla^c , 


¥ 


Ha 


Tolerance + 

Tolerance + 

Ephcmcris Accuracy, m 


( ) Earth (2) Any 

Field of VieU ( det, ) 


2 ° 
C17D__ 

“o c> 
O 2 

33 r- 

O -o 
c > 

£8 

3a 


v 


I* i C(|Unii>cy j 


( ) Coi-cicuou 


Frequency (13!:;) : 


r.j u. icatiow? 

l *!cnc‘‘“ ( ) Offline 

En c r i p L i o u / 0c c r i p l i on Acquired 
Unlink Required: Co. > 1 .a..dr.atc (ICES): 

Qn-Eogrd . Rata Processing Required 

DCUCi’ l^t XOU l 

l/;:La Types : ( ) Analog ( ) Digital 

Rili. (Aiuuat): 

Live TV (!'ourc/Day ) : 

On-Board Storage U'Lit): 

Rata Dui.p Frequency (Per Orbit) 

Rccordi.i 0 Rate (l.PPG) 


( ) Other : 


Hour s /Day 

Voice (Hours/Day): 

Other : 

Doimliul; coisaand rate: 
Dotmlink Frequency (li!z): 


TliEFdlM. 

( ) Active ( ) Passive 

Temperature, <le 0 C Operational Kiniuuu 

_ . , lion-opera t ions 1 . lliuiuuu 

heaL Rejection, W Operational kiniuuu 

Ron-operational kiniuuu 


llaniuur.i 

kaniuun 

llaniuma 

lianiuuu 


RfjUIl’i .KI.T PHYSICAL . CHARACTERISTICS , „ 

Location ( ) Internal (X) Enter 

Equipment ID/Fuuction ( ) Press 

Length: 4.50 ueters 

Length: 3.00 wet eye 

Launch uass, kg: 2C40 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressuri: 


( ) Pressurized 
4.50 ueters Width: 
3.00 ueters Width: 


( ) Remote 
(X) Unpressurized 
4.50 ueters 


4.50 ueters Height: 

C.0C ueters Height: 

Return mass, kg: 264C 


7.90 

11.50 


ueters 

ueters 


O O 

Zo 

It 

30 F 
O ~0 




(Stoned) 

(Deployed) 


J CREW RETUIREilEETC 

% (at Cw ClwC 

Task Assignments 








' Skills (See Table B) 

1 Skill I 

7 1 

8 I 

9 1 

10 I 

11 r 

12 ’ I 

13 1 1 

1 1 

« 

*1 

1 Level I 

3 1 

3 I 

3 I 

1 

3 I 

3 1 

3 1 1 

1 1 

V 

1 Hours/Day | 

0.00 I 

0.00 1 

0.00 I 

0.00 | 

0.00 | 

0.00 | 

0.00 1 1 

1 1 

EVA (X) Yes ( ) Ho 

I uct sou ACSlti JjLV DEI .0 


Hour s/EVA 





GE..Y1 Cl H'j/l AIHTEHAJJCE 










Service: 

Interval 


days 

Coii&ui.:abl cs 



kg 



Rcturnables 


1-L 

Han 

hours required 




i'oi.f L ioi. Clii.u^oii i 

Interval 


dciys 

Lilli 

-Hours R 

cquired 





Del ivcrnbles 


i. 

K o 

Rcturi.abl es 





SPECIAL C0I!CIDERATI01!S/Gcc instructions 









TRIG AT ICY ARTICLE WILL ALGO Li 

r USED in TEH SC-5 

TECS DEI iO kICCIOl! 

( TACX 

2073). 








Looiu^-Speci! ic Ir.,/ut Lata 

cpccoiiE 


a 

: ^ 

: • 

I * 

i * 

* 


I*r. 


H 


. Flyer 
l.'oi. Servic od 

F. 0 ...O lO *1 1 1C 
i.oi-iotc Manned 


Lvrvictu at Station (TMS Retrieved) 

( ) Lei v iced i. t Station (Sc If— propelled) 

Platfor... F.ased 
( ) Hot Serviced 

H PcroLc TMS 
I uktO^c Manned 
Lorv iced at Station 
Serviced at Station 


(TMS r.etrieved) 
(Self-propel led ) 


Clbur 

(fj Li ace S 
( 5 Lottie 


tatioii Eased 


cc: ;L TtdiCT I o: : / L EL V I C 1 1 :c COMPLEXITY 
( ) I.oo 

(x) red i in i 
( ) Fiji 

Operations Tiues 
OTV U^/Doim 
OTV Ut TMS ou OrLit 


Mission Use 
IVA Service 
EVA Service 
Ktjjtfiiuv'i.t Opt; 
Service Frequency 

Mol tr. Velocities 

«i» 

Pov.il 

/ ero Return 


F 

FT 

r:; 

FST 

FS 


l’T 

pi: 

PET 

PS 


EOF 


0 days 
0 days 

ISO days/ycar 

uan-deys/year 
90 uau-days/year 
90 i.ian-days/year 
0 tiiues/ycar 


-i.,jOrt F-tjuipitoul 


lieiict};; 

I ; " i* C • 

l.wO • 


ss?f) 

2000 1; 


rotors 

rioters 


•».ilest restrictions 
(F.) IIo restrictions 
( ) Orly tit!: co...i>at ilile payloads 
' ' Fl,-'4o..e 

I * st .-tv u Docl.in^ Module 


f ! 


Length ol itc!*.* FaL 

» .... . r » i 

■I' 'O. O j. . COliles I.vC'l 


I’idtL: 

Uidth: 


.uirnl to Acsou.Llo toe Payload 


fj?8 


uctcrs 

uoters 


F.ei Jit : 
Met Jit : 


1.00 

3.50 


ueters 

uoters 


(Stowed) 

iLcployeJ) 


N3/ 


ORIGINAL PAGE iS 
OF POOR QUALITY 


FUNCTIONAL FLOW SATELLITE ASSEMBLY TECHNICAL DEMONSTRATION 



t . 

I ' 



• ACTIVATE 
LIGHTING 


ASSEMBLY 
FIXTURE READY 


• ACTIVATE . POWER ON 

REMOTE TV 


• TOOLS 


TRANSFER 
SATELLITE 
MODULE FROM 
STORAGE 


TRANSFER 2ND 
MODULE FROM 
STORAGE 


ASSEMBLE 


Modules 



ACTIVATE SSRM'S 

SECURE MODULE 
TO SSRM'S 

RELEASE STORAGE 
HOLD-DOWNS 

TRANSLATE MODULE 
TO ASSEMBLY 
FIXTURE 

SECURE MODULE TO 
ASSEMBLY FIXTURE 


SECURE MODULE 
TO SSRM’S 

RELEASE STORAGE 
HOLD-DOWNS 

TRANSLATE MODULE 
TO ASSEMBLY 
FIXTURE 

SECURE MODULE TO 
ASSEMBLY FIXTURE 

RELEASE SSRM'S 


ALIGN MOOULES 
MATE MODULES 

ACTIVATE LATCHING 
MECHANISMS 

CONFIRM MODULES 
MATED 


• RELEASE SSRM'S 





USE SATELLITE 


TEST SATELLITE 


FOR OTHER TECH 
DEMONSTRATIONS 


• POWER UP • 2067 

• PERFORM FAULT • 2072 

ISOLATION TESTS 


* 


DISASSEMBLE 

SATELLITE 


• POWER DOWN 

• DEACTIVATE 
MODULE LATCHING 
MECHANISMS 




TRANSFER 
MODULES TO 
STORAGE 


STOW EQUIPMENT 
END EVA 


• ATTACH SSRM'S 

. RELEASE ASSEMBLY 
FIXTURE HOLD- 
DOWNS 

• TRANSLATE TO 
STORAGE 

• SECURE STORAGE 
HOLD-DOWNS 

• RELEASE SSRM'S 

• REPEAT UNTIL ALL 
MODULES STOWED 


• INSPECT AREA 
. STOW TOOLS 

. DEACTIVATE 
REMOTE TV 

. DEACTIVATE 
LIGHTING 













ORIGINAL PAGE !8 
OF POOR QUALITY 








:v.yi oar eau; conn type 

CX-I.OAAL CAY CERV TECH I/El: (SC-A EACX2072 C ) Science and Applications (Slon-co. J-..) 

COI'.TACT (*) Technology Developucnt 

Ec-e XE1TU HILLER ( ) Operations 

U^vcaa ::oi:ii!G / eeospace co ( ) othvr 

( ) national Security 

Type nunbcr (see table A) ID 

Iunortancc of the Space Station to 

Velepho. e 20o/773-S150 this Element 

1 = Lo\/ Value, but Could Use 

STATUS 10 = Vital 

( ) 0; etuLioiii.1 ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 10 

Desired First Flight, Year: 190*/ iluuber of Flights 1 Duration of Flight, Days 30 

cr.jijCTivr. 

SATELLITE SERVICING TECEliOLOGY DEIIOUSTRATIOUS : DEIiOUSTRATE CAPABILITY 
TO RETRIEVE SATELLITE AI’D EEII1C TO SPACE STATI01I; liAIETEEAIICE/UPCRADE 
CF S/C; 01.U REPLACEHEHT. 


% 

/ 

t' 

V 


ceecriptioh 

nsi: the vi s free-fi.yku shulator iuoii ss-2 (KACX2070) as the test article for this oij-board satellite 
SERVICING TECEliOLOGY DEI 10. FLY TEE TIE RACE TO THE SPACE STATIOtl III BOTH THE SELr-PROPELLED CODE 
AkR 'LEO RETRIEVE IT I JIT! I A1IOTUER TIE. bRII’C THE TEST ARTICLE Oil -HOARD Ti.E SPACE STAT101I. CIIAIICEOUT 
T.TTEEi EE , EXPLEI.ICU PROPELLAHTC , A! ID I’ERFORIi OTHER SERVICIIiC TASKS. CETUP.il THE TEST ARTICLE TO ITS 
ORBITAL LCCATIOil. 


•IT CHARACTERISTICS. 
Coo synchronous Orbit 

( ) Yes 

(X) llo 


P , 1 . 

***** 

500 

rcrip.ee, las 

500 

lilCl i.iutioki. (If. 

2G.5 



i lode 1 Ai’^lc, deA . 

Cl v liCl({UliCU| t.l/ w 

A1IY 



1 IV I a iC / OI'v £ 1 ;i iTATIOiS 
V i c\; 1 * i v vi c c i Oi.i . 

. aUuL i-lf Cw ( It uliOUll) • 

( ) 

Inertial ( 

) Coltit 


Tolerance + 

Tolerance + 

Epl»e...er is Accuracy, u 


O O 

"H g 

TJ O 

O- 5 

c £ 

— 

lO -o 

c > 

> O 
El 

_ii8L 


Pc inf i n 
Point in: 


„ ’.ccuracy, arc-sec 
cintinn Stability (Jitter), arc-sec /set 
jecial Restrictions (Avoidance) 


( ) Earth (X) Any 

rield of View (dc^) 


l'CL'EE 

( ) AC 


Opera i. i.*. 0 
el-de:^ 

T> »- 

t'otta^o, V 


( ) DC 
Power, 


Lurafiou, Ilrs/Day 


( ) Continuous 


Frequency , .a 




\ / 

Si 


AA/CO:iD..IC:-TIOiiC 

^“hy-Kc-lfiiuc < ) Offline 

( ) Fnei. intion/Oecripliou Acquired 

l.CUullcd « Coi a .v* lid i>uLc (i>Ltj ) . 

Gn-Iiosrd . Da lu Processixq, Required 
r*L‘iict i ^ l iui» i 

Data i’yi-ca: ( ) Analog ( ) Digital 

1' X tii (iki .OliUt ) ! 

hi v 5 
iX.-I:o£ 

D..ta Dump Frequency (Pcx‘ Orbit) 

r.uCui Jiu u I’.iiit: 


( ) Giber : 


i V|i TV ( Hour s/Day) : . . 
-■“-.rd Storage \I.bil): 


TiiEklY.I. 

( ) Active ( ) Passive 

Ti .aperature, dej; C Operational ilinimuv. 1 . 

Ilon-opcrational . kinimui.. 
Heat I. eject ion, 1/ Operational Kimmun 

Won-opera tioua 1 liiuimuu 


Frequency (I21z): 

Hour s/Day 

Voice (Iloers/Day) : 

Other: 

Downlink command rate: 
Downlink Frequency (idle): 


l!a::imuu 

I.a::imu« 

I!a::imur.i 

Ilaniuum 


S§ 

31 

§P 

a *o 

jw 

$ 21 


Pi 


t:: 4llp; LI.T RHYS ICAL . CL'ACACTWRl sticc 
I.ocatio.. ( ) Internal 

Equipment ID/Function 

Length: 2 .00 

Length: 2.00 

Launch I tuSS| 1» 0 • 

Consumable Types 
Acceleration Sensitivity, (p.) 


External 
Pressurised 
meters Width: 

Width: 


( ) Remote 
(X) Unpressurised 
1.00 meters 
1.00 meters 
T.cturn mass, kg: 


Weight : 
Weight: 


1.00 

1.00 


meters 

meters 


Deployed) 


min : 


mas : 


crew rixuirei.ei.ts 

Ci cU miuC 

Ijblv Assi^iViiiOiiti) 






Skills (See Table D) 

1 Skill | 7 I 

G I 9 1 10 I 

11 r 

12 

1 13 I 

13 1 1 1 


1 Level 1 3 I 

3 | 3 I 3 | 

3 1 

3 

1 3 | 

3 1 I I 


1 Hour s/Day 1 0.00 | 

0.00 | 0.00 | 0.00 I 

0.00 I 

0.00 

1 0.00 | 

0.00 l 1 1 

;:va (::) Yes ( ) iio 

Reason WAIWTEWAIICE 

Hours /EVA 





S llkVI Clue / 1 Y.I WTEWAHCC 

Cctv tec: 

\'c»4 A t lOli Ch&II^Cb l 

Interval 
Rcturnablcs 
1 nterval 
Deliverables 

days Consumables 
kg l!au hours r 
uays Ixn-llours R 
1.,, Rcturuableo 

cquired 

cquired 


hi. 


CRUCIAL c:c; SIhAiYTiOiiS/See 
This v :.;t ARTICLE'S U12LIVE 

t: : : . itjacske! t parts 

iuiili’UCt loitu 

;:.Y IS ACCOUl.TED FOR III SC-2 ( 11.’ 
k.A.T ARli ACCCUITED FOR IHiBliJ. 

x::2070). 






V.oe iu^-Cpoe if ic Input Lata 

’6ps~c6r>iT~ 


• rpoTf’ 




I iT o C 1 1 y Cl' 

n lbt Serviced 
i’.Ci.OLe T. S 

Denote Panned • 

Suvicuu at Statio.. (Tib Retrieved) 

( ) Serviced at Elation (Self-propelled) 

rlutiuvu j.ased 

( ) Hot lie? v iced 

H P.e.iote Tlifl 

hLi : Viccll'";'t htation ('1YG Retrieved) 
Serviced at Station (Self-Propelled) 


V 

k 

rex 

PS 

p 

PT 

Fgt 

PS 


Ci-ace Station Based 
Sortie 


»✓. ;piv 


coi: 


n ucvim; / C KRV IC1I1C COI IPLEXITY 
Lok. 
liediuu 
( ) lliLh 

Operations Tii.es 
07V Hp/uov/u 
OVV or VI iS on Orbit 
L'iii-ion Use 
IvA Service 
T.V A Service 
Daper inent Ops 
Service frequency 

i'-elta Velocities 


1)01111 
.* cro 


1 ecuru 


Support Hquipncr.t 

I.en^t j* : 
l.euath: 


SS 

SOU 


i tfikl • 


C days 

1 days 

2 days/ycar 

2 nan-days /year 
2 nan-day s/year 
2 nan-day s/year 
1 tines/year 


2.9Q 


2 

1000 1 . 


i inters 
ueters 


Uidth: 
U id tli : 


.iiii esL l i ?ct ioai> 

(/.) I:o I-t^Li-icLiouii 

0*i 1 j v. itli coi.n*iii.i.Mc ltit.de 

pI ;'~A1ouC: . . . , 

luLi Foci.iu 0 LutliJie 


v**y 

II 


l>Un 0 tli u. i I'd 

u. .nar i.et ‘-a. 


in'iXrr ol 1 i i* l! n *1 e s o e « , n i r o d to Assemble Ll.e l*ay load 


A. 35 neter£ 
A. 3 5 v..eter£ 


Hciolit : 
Heifclil: 


2.60 ueters 
2 . C 0 ueters 


(Stoued) 

(Deployed) 


& 


ORIGINAL PAGE jg’ 
OF POOR QUALITY 


FUNCTIONAL FLOW ON-BOARD SAT SERV TECHNICAL DEMONSTRATION 



• BACX2065 


ACTIVATE SSRM'S 

TRANSLATE TO 
BERTH PORT 

SECURE SSRM'S 
TO SATELLITE 

RELEASE BERTH 

TRANSLATE 
SATELLITE TO 
FIXTURE 


• REMOVE AND 
REPLACE 
BATTERIES 

• RUN FAULT 
ISOLATION TESTS 


UNSCHEDULED 


MAINTENANCE 



• UPGRADE 
SATELLITE BY 
REPLACING 
MODULE 

• REPLACE 
DEFECTIVE MODULE 

• RERUN FAULT 
ISOLATION TESTS 



• ATTACH SSRM'S . BACX2063 • BACX2065 

• RELEASEHOLD- 
DOWNS 

• TRANSLATE TO 
BERTH PORT 

• SECURE HOLD- 
DOWN LATCHES 

. RELEASE SSRM'S 









!Y. v mllmmet iyuj-: 

iMIEIVU MAT U1TI ACIiML SEP.V (CS-5) 


code 
L* CX2073 


CGi.TACY 


rnrn: riLi.cn 

KOCIIIG AEROSPACE 


Telephone 2UG/733-U150 


"iiViTJS 


( ) Op erat ional ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 10 

"i lt:u ^ ' *■ “t Mipht, Year: 1907 Number of Flights 1 Duration of Flight, Days 14 

OBJECTIVE 

SATELLITE SERVICING TEC1IIIOLGGY bELONSTRATIOU: DEMONSTRATE CAP ADILITY 
TO RELY IE/EMRVICE FREE-FLYING S/C DY REMOTE CONTROL EESUPri.Y ADD 
RAF.VECTIIIC OF PRODUCTS FROM FACTORY SATELLITE. 


TYPE 

Science. and Applications (I'oii'coui. ) 
Commercial 
Technology Develop.. cut 
Operations 
Other 

National Security 
Type number (see table A) 15 

Importance of the Space Station to 
this Element 

1 - Lou Value, But Could Use 

10 = Vital 


’.CMIRTIOR 



ARTICLE UOULD BE DEPLOYED 
UOULD FLY OVER TO 

RESUPPLY /PRODUCT 


Cl.J'.IT Ci:AR ‘CTEI'.I ST1 CS 
Geosynchronous Orbit 

Aj-o^Oe , L . 

Incl iu.. t ion. da:. 
Nodal Ai.nl e, det 

i.V ir , i. 


./: 


( ) Yes 
500 
2C.5 

* I’V 


(X) No 
Peri< ee, laa 


500 Tolerance + 

Tolerance + 
Ephemeris Accuracy, u 


o o 

*n » 

si 

o > 

— 


O no 
c 5 
r~ 




RO i . . . l.Kj/ (X.l;.i.T.Ai ICL 
Vic'..’ bisection 
i r ah ^ S it c a (i,. Luuvi. ) : 

. l-x.-c l.i u ..ce.-lney , ui*c — S C C 
Pointing Stability (Jitter), 
S pec i... 1 ...strict ions (Avoids t 


( ) Inertial ( ) Solar 


j/C 

.Cvj) 


“ScC 


/ -cC 


( ) Earth (X) Any 

Field of Vi eu (dc 0 ) 


PCI. MR 

( ) AC 




( ) DC 
i’o./ci , u 




y^ h 

Voltes, V 


T.*— . . y r , 

*. r. j , t. L. 


( ) Continuous 


1 


fee ul^Oe.euls: . , . 

. ‘ U7 Feattiue ( ) Offline ( 
M:ca ( .ao 1 ./i^ci ii-lioa Required 
( ) li ( ,l in!. ‘■'Jjjuiiol; Couuiiiid r.aLe (KBS): 

' ) Liri-noard.nata Processing F.equired 
l'cscr iptiou : 1 

r. T ic T > t -ea: ( ) Analog ( ) Digital 

' i lu (Amount ) : 

Live TV (Fours/Day) : . 

Oi.-uoai.-u ^toreko (kbit): 

D^ta bu-r Frequency (Fee Orbit) 

Fecordiu u Bate (HEPS) 


) Other : 


TalXiA.L 

( ) Active 


Fre jueucy (id!a): 

Hour s/Day 

Voice (Ilours/Day ) : 

Other: 

Downlink command rate: 
Downlink Frequency (UIz) : 


Active ( ) Passive 

iei.4j-eiature, det, C Operational Finiuuu iLaziuuiu 

-i , ,, Hou-operationgl jiiniuuu Faziuun 

L I-ejeteioii, 1/ Operational Liuiuun liariwuu 

hon-operational Finiuuu Ilaziuuu 


O O 
■n so 

T3 O 

'ft' 

^ r~ 

lO TJ 

C > 

> a 

tn 


A'jUiri Jli.T PHYSICAL . CGAILACTIinI STI CS 

Tn /.. ^ 7 lutciiuai ( ) K:;t tiirual (X) Reuote 

L.,ni 1 ..„eat ID/luiiCtiou ( ) Pressurized ( ) Unpressurized 

nen 0 tii. ueters Uidtli: ueters 

Kjs"* 

to»iCu.i t aLlc Tyj^es ° 

Acceleration Se nsi tivity, ( b ) uiu: ld a: 

or.Li; iii:';oii:aT:i;TG “ ~ 

C'ie\; Size- Task Assignments 


Height: 
Height : 


ueters (Stowed) 

ueters (Deployed) 


Ore;; Size 

Skills (See Table E) 


1 Skill | 

7 1 G ] 

9 | 10 

1 11 i 

15 i 1 1 i T 

1 Level | 

1 3 | 

3 I 3 

1 3 | 

3 T 1 1 T T 

1 Hour s/Day | 

0.0C | 0.00 | 

0.00 | 0.00 

1 0.00 1 

0.00 1 | | | | 

F.casou PRLPALC 

F0U TOST 

Fours/EVA 

l,C 



- jICI UV./I Y*IIJYE1.AIICE 
..( .vice: 

Ocisf i„ui; l ion Chaoies: 


Interval 

Rcturnablcs 

Interval 

Deliverables 


days Cor.sui -.ablcs 

-0 Fan hours required 

days I ua. -Hours I'.equired 

kb rcturnablec 


. kl.O'i. 1 , f :C: 1 1 :i j VI 0 I:£/See instructions 
..i.iv.:.a or l .:;pij,cr.s;!:T comoi ;:i ts accoultcd fog if ss -4 ficsio 


ICIl (EACF2072) . 



Coci..' 


cccio;: type 

- roe 1 lycr 
( ) Hoi. Serviced 
(::) :u.,u>ce Ti.3 
C J J.Clt.oLiJ I 

( ) Serv iced i L Station (TIE Retrieved) 

( ) Serviced at Ctiit ion (Self— i>ropel led) 

> 1 <■ L i Ol I 1 HiluL'l. 

( ) Hot Serviced 
( ) :e...oLe TIE 
( ) !’.e..otu 1 'eu.ied 

( ) Serviced at Station (TIE retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 


OLlier 
( ) pi -iCO 
( ) aortic 


Station Rased 


oo;:sti ucvioi./siinviciiic cohflct.ity 

L< !:°y. 

(...) Let: lull 

( ) Iiii,:* 

Operations Tiucs 
OVV L’p/Dcun 
OTV or TIE on Orbit 
riaoior. (!se 1 

IYA Service 
FVA SylviCe 
1 *-|ii 1 1 *. iU.it Oj.S 
Serv ice Frequency 

belta Velocities 

!>oim 

/ao 1 uteri. 


0 days 

4 a y s 


1 A dayc/year 
A uan-days/ycar 
S wan-days/year 
2 r.tan-Jays/yeur 
2 tiucc/ycar 


-Uj-,ort Lreij.i 


I.ui.jtli : 
I. e' to: 


»*»C LLt j 

neters 


I.’ id tl.: 

UidLl: : 


I . . - i i i l e . i L I eu. riccii.es 
( ) Ho F e^criccioea 


( ) Oi.ly with coi.eatible pay 
£ ) Fij-Alo...: 

( ) '.nei lave i-ocl.me I’odule 


loads 


I.ei«p,th oc T'o... . Fab 
Jlir. :l>cr of ' ... coda..- 


i|*cr i.da 0 -. a 

l.er or Iloer.lc-s required to Assemble the Payload 




•Specific Input Data 



3 ^ 


utters lleiUit: vaeters (Stowed) 

ueters height: i.eters (Deployed) 


ORIGINAL PAGE 
OF POOR QUAL 



ORiGfNAL PAGE f g 
OR POOR QUALITY 







FUNCTIONAL FLOW INSITU SAT UNMANNED SERV 


ACCOMPLISH 

RENDEZVOUS, 

DECKING 


DEACTIVATE 


SCHEDULED 


HARVEST 

FACTORY 


SATELLITE 


MAINTENANCE 


PRODUCTS 


BACX2065 


POWER DOWN 


REMOVE AND 
REPLACE MODULE 
BACX207S 


REMOVE FINISHED 
PRODUCT 

RESUPPLY RAW 

MATERIALS 

BACX2075 


REFUEL 


REACTIVATE 

SATELLITE 


DEMATE AND 
RETURN TO 
SPACE STATION 


CRYO TRANSFER 

• POWER UP 

• BACX2065 

BACX2075 















**- -’I.c. .1. LAI:*; conr 

su;.r;.ci: iet- actioi: i.*/ucc puiio: eac:? 207 A 


coltact 

Ee...u 


Rf-vm s. p/.r.niMi 

solihg i r.r.ora>ACE co 


Ta 1 e t .l.ono 206/773-2020 


STATUS 


< > Approved ( X) Ca ndid ate ( ) Opportunity Scale'^C 

:® cl _ _ I toaLc i °£ 1 Eurlt I^F fi TZ iltT nay I 

£-iu:ctf'k 

'f; PROVIDE TCCl'i.'OLCCY EASE I'm: nEVrpirrmnr vur PIT A T> A rvr’nT P'PTnn nn 


f < Lcieucc.aud Applications (Eon-cc;. 
U Co..uicrcial 

(X) Technology Development 
( ) Operations 
( ) Other 

t ) national Security 

Typo auisber (see table A) 13 

Inportanco of the Space Station to 
this Clement 

J Q = Ecu Value, Dut Could Use 
Scale = C 


’lEScr.imou 


?ES WII.L 
tl.L GATHER 
) EE 

-0W STATES. 
REPLACE! SET 
OF THE 
ton Aim 

J11ICII WOULD EE 


o: "IT CEA"AGTi.:r:lCTICS 
(•-ccsynchronuus OrEit 

• -i'S'^tv., L. 
lvicl motion, dun 

°'yb . , 

v-i-v v. v i.o^ui i (.a , ».,/ i. 


( ) Yes ( ) i : 0 

l’cri^ce, lx. 


Tolerance -i 

Tolerance i- 

r.pluwns Accuracy, 


? _ . i ll.o/ 0..I LETATIOh 

^ 1 i i. ( ) Inert i 

. rUtii oiltu \ li. LiiO\/» ) l 

PoinLin^ -Accuracy, arc-sec 

'V“ I'ba.Li liby (Jitt(.r) , arc-sec/soc 
cornel (Avoiduucc ) 


( ) Ii.ut tiul ( ) jgIui 


( ) Earth ( ) Any 

Field of View (dc' ) 


.U-r. 

( ) Ai 


«»,-cra t i „ 

Of .11 
4 U.IJ 

r« c i 

Yotta-o, V 


(X) LC 

buratio.., Ers/fay 


( ) Conti. 


: truancy 


VI/ 


ORIGINAL j PAGE 18 
OF poorIquality 


V 


• V*(vi JU i ; I Vj/. j i I . *j 

ln u ..Ok 

J J ..one 


( ) Offline ( ) Other: 


! i 


, .. ... ,. , 

J t.,t ioii/Dccript tou CaCjtii'tJ 

< '!• U 1 - 1 - ^‘ired: .Couuand hate (HtS): 

» Processing hequi red 

( ) Digital 
1.00 


cr iptiou : 

•h'.ta ( ) Ana lot, 

l’ilu (Ai.ount): 

hi.c TVThcurs/nay): „ 

(h. -hoard Storage (tbit): 

Oats Ruup Frequency (Per Orbit) 
Recording Hate (::r.PS) 


VuhklAI. 

(..) Active ( ) Passive 

leuporature, dc^ C Operational Winiuun 

heat Rejection, 1/ 8g£S8S&}°fi* 1 - 1 * ,li ^ 


1 Hiniuuu 


Hon— oporat ion a 1 Winiuuu 


r.t.iii firay phys ical . cuaracthr i stics 

eoci.cioii ( ) Internal 

Cquipucut ID/Fuection 


(a) Internal 
( ) Pressurized 
1 . 1 c ter a Width: 

meters Width: 


Length: 1.00 
Length: 1.0C 
I.aunch uass, lq,: 

Consumable Types 
A.ccclerat ion Sensitivity, (^ ) 


Frequency (Ule): 

Hour s/Day 

Voice (Kours/Day) : 

Other : 

Downlink command rate: 
Downlink Frequency (iUls): 


1 ic««ii4ua 
I!a::j..iuu 
I!a::iuinn 
Ilaxiuuu 


( ) Remote 

(X) Unpressurized 

•50 ueters Height : 

1.00 ueters , Height : 
keturn mass, k^: ICO 


.50 ueters 
.70 ueters 


(Stowed) 

(Deployed) 


CRI2/ nii' ; U I JlEt ail ;ts 

(Iru; Size 2 

Skills (See Table L) 

Task Assignments 






1 Skill | 5 

1 11 1 

T 1 1 ’ 1 1 

1 

1 

~T 


1 Level | 3 

1 3 | 

1 1 1 1 T 

1 

1 

1 

HVA (::) Yes ( ) Ho 

1 llours/Day 1 0.0C 

1 0.00 | 

1 1 1 1 

1 

1 

1 

Reason INSTALL EXP 


hour s/RVA 




^4 iL»i l.c/i -aiiiVciuaiCij 

DetViCv: : 

Co* if i. 0 urado»i CLaii^ojj 

I iilct'Vu 1 

netuiritiilileo 
IutOaV *i 1 
i'd JLV Cit i»l/ 1 Go 

days 

day s 
bh 

Cousu; tables 1 .^ 

Wan hours required 
Wen-Hours Required 
Returuables t. 




"Cld. CCIn! ILjlXa.YlOiiu / Cut 

iuuliucc iou«» 







ORIGINAL PAGC iS 
OF P0C|R QUALITY 


Cooing— Sped r ic Iu^ut lata 

6 pc~ccwT~ 


iTcc 11 y v : l 

( ) xOl iCtJ 

( J r.i‘;uotc' 'i I '.?> 

v J I a.*..Olv- t luUtiCU 

( ) !*ot v iccu a L Ctatiou (TIIC lvdi iuvcd) 

( ) Lc*. vlCwu <»l Station (Scli~ia‘o^cllcd) 

i'l .it iu*.» Lu^od 

( ) i.ui Cet'viCed 

( ) i.LiiOtvj 1 1 u 

[ ] Sevwicc!/“at C Stati<»* (Ti£ Lctrieved) 

( ) Eccviced at Ctatiou (Scl£-p<.opellcd) 

n lj| (iCc Ctatiou Cubed 
Coi/tiu 

concTr.ucTioii/smiviciuc coiiplexity 

(-') Lou. 

( ) lied iii... 

( ) r.iji 

0^'Ct'aL ic*io lii.iaa 

CTV U, /Doui: C days 

CIV ui r..c Oil Oirkit 0 days 

! i jpsii,u Use; OG days/yai 

I": Service <; uan-day* 

KVA Service 10 ui&ii-ilayi 

ie*vet..L 2C uau-dayj 

Ccivicu Fteij uei.cy 3 tiuea/>c 

•eltu VwlociticJ 

. .»exO i-ccUtu 


C days 
0 days 

?C dayo/yeuL- 

uan-days/year 
10 iaau-day s/ycar 
2C uaii-days/yoae 
3 tiues/>aai' 


L IdjUipiuClti. 

Lou t{» : 
Lc.i^tu: 


iiC tci'S 


BIStti 


uetevs 

s.etors 


I.ciLht : 


iuC Let ii 

uctcrs 


. '.CuLlicliOuw 

(-) do I CiOit icliouS 
C ) 0.1- with coiap.itiblc |>ay loads 
( ) Fl^-AJo-.c 

( ) !*i l.L i.uVi. Ik>cLi.. 0 Kodulc 

ox 1 i:.i« . tA.L 0 

. ‘ • 1 u £ » , , . n , 

■ i L»x . Ov..l leu l.CbjUlteu 4.0 . wuLi-iblO ctiC iu^ iCi. 


ORIGINAL PAGE 
OF POOR QUALi 


SURFACE INTERACTION W/RCS PLUME 2074 


EVA 

Safe RCS thruster 
Activate lighting 
Activate remote TV 
Checkout work area WRTV 
Gather tools 
Activate Rms 

Translate to plume module 

Service Rms to plume module 

Translate plume module to RCS thruster 

Allghn structural shapes at thruster 

Secure structural shapes 

Release RMS and stow 

Hook up wiring 

Test wiring for continuity 

Clear thruster area 

Unlock RCS thruster 

Test thruster & shape sensors 

Stow tools 

Deactivate TV 

Deactivate lights 

End EVA 


t 


ORIGINAL PAGE 13 
OF POOR QUALITY 


ip MW»U r CilOUT 


REVISION NINE CS FEBRUARY I ?3Ci 


. -t SURFACE INTERACTION W/RC3 PLUME 
i'mR *'iP 40 y w i 3 VC l30 aO 20 l3 

. Stic ri - o 

tii.r r 3M 1 .2 ; • j 
l -Vrf CRT *3 •• • . I 
.u : h: : , icc loo 

jCHEDULE C 0 
r INAL * 0 

r'.l.iHT 0 

I 'JOl XNO : 

hKC» *0 

:.rT3 1 
• iiiS *> 

U- V 

• ♦4 PC ft rtGiitu REVISION NINE 


CNGXftCF.RKNG ****44 ENGINEERING *4**444* ENGINEERING 44*4** ENGINEERING 


********** BOEING 4****4»44* SUB/ OPS 
DESIGN DEC SHOP DEB I IHC? TOT/.u 
HOURS Hu UP a OCULARS OSLLARU 


. . STRUCTURE 

ALUH STRUCTURE W 2 1 0 100 
H5 FASTENERS iC : 1 3 100 
ftlT INTEG & TEST 0300 


**¥ P 3ft HODEu RCvISIGN NINE 


2 4 FEB . ? al **4 


N-. FACT j RING ♦ • 4 4 NAftUP AC "UP. I NG 4 < • 4 ? Ait UP Aw TUP X <*u 4 • ♦ 4 flAN'i ■ - i . . 

• * • 4 • 4 • • » ♦ 4 4 • t 4 4 * * 4**4** 4 4 #* A *** 4 * * 44 * 4 • 4 4 ♦ 4 M 4 4 ■ *4 4 • f 4 * * * M # 4 # **# * * 4*4 4 * 4 4 4 


4 4 * 4 1 4 i 44 4 BufluG MM*»4I ■« :-c j*c 

B.F.L* U.C. * ».« FAC*’ LA "3*A» 

HwuP. I . ; C « f » 3 CTwL 'A ' DOLLARS 


u L STRUCTURE 

:i ALLM STRUCTuRE 90 3 3 0 - *0 


iv: FASTENERS IC 3 3 0 ICO 


•.VC hC 3 f I C. u * 2 0 0 


<4* r CN *iCG£L REVISION NINE 


34 F £ l l r 2 i » * 


. NcfBGElNo «* rCN HOUR E SUftftAR. - ■ . 5 I* ♦ * 1 1£ I.*‘c 4? CE INI* 


ilTLFi SURFACE INTERACT I3N m/.ACS rwjrlL 


.u£Inu * AR I ,»Af E lUeSfsTEft HwuP £ 

I E3I Git 1 £ . r 


.. STRUCTURE 


- c I N u s u I T 3 * A w 




r w. <G n’JFF <R 7 -uUra 

sistek -..ci.iEsri-u 5 integration 

•w-T'CARE :... j . :t£CF. I Nu 
3T:T£llI if.GLNL ’£ i T CGMuCT 




r 


ilc I.iG SUBTOTAL 


BOEING SUPPORT HOURS 


esc 

HARDWARE A3Se.nru7 i 


S 3 : 


j 1 STEM 1 

EtiCINEERING t INTEGRATION 

lUJ 

F.uF7*AR£ L Nu I NEEftI NG 

SOS 

SYSTEMS 

GROUND TEST CONDUCT 

3»t 

-« ;3 Ik MS 

r LIGHT TE3T CONDUCT 

0 

CUPP CRT 

EQUIPMENT DESIGN 

39 

iuPPORT 

LSUZFNENT MFO 

IIS 

TOOLING 

t SPECIAL TEST EQUIPMENT 

*3: 

SPARES 


SC A 

LIAISON 

ENGINEERING 

325 

DATA 


317 

. RQQftAH 

MANAGEMENT .ENG) 

4 45 

- . ,1 RAN 

management ;mps> 

944 


ORIGINAL PAGE i3 
OF POOR QUALITY 


** » 


BOEING HOURS flMNAR;* ?ECAr 

f BOEING DESIGN i LEV -Hu? .HOURS ICC * 

t BOEING HARDWARE SF«. * GO HOURS 4111 I 

« BOEING SUPPORT HOURS CClI » 

f 4 

4 BOEING PROOF. * 4.1 HOURS NCmIu.ii> ECHEDvuE -s.'C * 

$ ^ ...... i.. ♦ 

If t MlllM 

PCM MODEL REVISION NINE 14 '£!• . ?SJ # * ; 


*1 *flf lit • Mf 4 M M*f fi«u»f f M «f IlMI* tf MM Ml f Mlf MM r I MMfi M M M • I » M 

> * #• M M4 I MlMfM * DOLLARS 3UNMAR 1 III H I L w 1 1 N 3 * (UMliliMMlMlf * 

)iMMMf IMMfMlMMMIfff IMIM«M4*IMfMMMMMMMtMf MMMMMf Mm 


■ -t • 


SURFACE INTERACTION W/RCS FLUME 


- 1 £ >£11? MENTAL - - 


Hfi-.ii 1 .t r. E SUSS VST -H COST iftft/ 

31 STRUCTURE 

SUS3YSTEM NARDUARE SUBTOTAL <*«! 
jFE/aUBCuN/ GIVEN COS? vfH) 

SUBCON/uI VEh ' 31*330 > SUBTOTAL - 

inf. !•<•/«?. £ 4 S S £ M e L ' i 0/0 

.iARGwARE SUBTOTAL < IN) 

SUP PORT COST ( »M> 

S’: STEM ENGINEERING I INTEGRATION 

software engineering 

SV S'. IMS GROUND TEST CONDUCT 
SYSTEMS FLIGHT TEST CONDUCT 
PECUuIAR SUPPORT CGij I r WENT 
POOLING & SPECIAL TEST EQUIPMENT 
SPAR? 3 

LIAISON ENGINEERING 
DATA 

PROGRAM MANAGEMENT 

SUPPORT EFFORT SUBTOTAL ; IM ) 

TOTAL (IN) \ NOMINAL SCHEDULE; 


w. DCi 

0.021 


j * 403 
0.4CS 


. . 1 i ** 

1*48/ 


. GJO 


w • ' 1 i • 
w . 


: . c : 4 


.'•M. 

; . 0 4. 


j . • «. • 

; . i » ? 




1‘ AY LOAD ELEMENT HAUL CODE 

ROBOTICS BACX207 5 


COUTACT 

Name II. B. 1.IEM0HN 

Address BOtllllG AEROSPACE 


( ) Science and Applications (Non-coum.) 
i ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Other 

C ) National Security 

Type number (see table A) 15 


Importance of the Space Station to 

Telephone 206/773-1764 this Element 

1 m Low Value, But Could Use 

STATUS 10 “ Vital 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale =7 


Desired First Flight, Year: 1997 Number of Flights 1 Duration of Flight, Days 1^0 


OBJECTIVE 

ROBOTICS TECHNOLOGY DEMONSTRATION: SITUATION MONITORING, 
ARTIFICIAL INTELLIGENCE, SOFTWARE DEVELOPMENT, MOBILITY CONTROL, 
END-EFFECTORS, PROPULSION SYSTEMS, AND STRUCTURES AND 
MATERIALS. 


DESCRIPTION 

DEVELOP ROBOTS, TO ACCOMPLISH ASSEMBLY AND MAINTENANCE TASKS. UTILIZE THESE ROBOTS TO ACCOMPLISH 
SPECIFIC TASKS AND DEMONSTRATE THE CAPABILITIES LISTED IN THE OBJECTIVE. 


/ 

i 

k 

V 


ORBIT CHARACTERISTICS 

Geosynchronous Orbit ( ) Yes ( ) No 

Apogee, km Perigee, km 

Inclination, deg 
Nodal Angle, deg 
Escape dv Required, m/ s 


POt UTI IIG/ ORIENTATION 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (if known): 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 

POWER 

( ) AC ( ) DC 

Power, W 


Operating 3000 

Standby 

Peak 

Voltage, V 


Duration, Hr s /Day 

( 

Frequency, Hz 


Tolerance + 

Tolerance + 

Ephemens Accuracy, m 


( ) Earth ( ) Any 

Field of View (deg) 


) Continuous 



r- 


ORIGINAL PAGE 13 
OF POOR QUALITY 


.'OtlllUlllCATIOIlS 

'“"‘IIHSff 


Encript ion/Decr ipl ion Required 
Uplink Required: Command Rat 

On-Board . Data Processing Required 


iwe ( ) Offline ( ) Other: 
n Required 

Command Rate (KBS): 


Descript ion : 
Data Types: 


s: ( ) Analog 

Film (Amount): 

Live TV (llours/Day): 
On-Board Storage (Mbit): 


( ) Digital 

8.00 


Data Dump Frequency (Per Orbit) 
Recording Rate (KBPS) 


Frequency (MHz): 


l!ours/Day 

Voice (llours/Day): 

Other: 

Downlink command rate: 
Downlink Frequency (MHz); 


■ * 

Active ( ) Passive 

Temperature, deg C Operational Minimum _ 

Mon-operational Minimum 
Heat Rejection, W Operational Minimum 

Mon-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


•O TJ 
C > 


EQUI PI 1F.HT PHYSICAL CHAR ACTERI STI CS 
Location ( ) Internal 


, , (Xl External . , 

Equipment ID/Function ( ) Pressurized (x) Unpressurized 

Length: 1.78 meters Width: 1.27 meters Height: 

Length: 7.90 meters Width: 1.27 meters Height: 

Launch mass, kg: 3629 Return mass, kg: 

Consumable Types 

Acceleration Sensitivity, (g) min: max: 


! ) Remote 
X) Unprest 


meters 

meters 


(Stoued) 

(Deployed) 


CREW REQUIREMEUTS 
Crew Size 5 

Skills (See Table B) 


EVA (X) Yes ( ) Mo 


SERVT CIUG/MAIMTEMAIICE 
Service: 

Configuration Changes: 


Task Assignments 


1 Skill 

1 5 1 

8 1 

9 1 

12 I 

13 

r • i i i i ! 

1 Level 

1 3 1 

2 I 

2 I 

3 I 

3 

1 1 1 1 ! 1 

1 Hours/Day 

1 8.00 I 

4.00 I 

4.00 I 

8.00 I 

8.00 I | 1 1 1 1 


Reason SETUP & ADJUSTMENT 


Interval 

Returnables 

Interval 

Deliverables 


Hours /EVA 540 


days Consumables 

kg Mau hours required 

days Man-Hours Required 

kg Returnables 


SPECIAL COWS I DERAT IOtlS/See instructions 


Boeing-Specific Input Data 


MISSION TYPE 
Free Flyer 

! ) Hot Serviced 
) Denote TI!S 
) Denote Manned 
) Serviced at Station 
( ) Serviced at Station 


OPS CODE 
F 

FT 

FH 

TMS Detrieved) FST 

Self-propelled) FS 


Platform Rased 
( ) Not Serviced 

! ) Demote TMS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


P 

PT 

PM 

PST 

PS 


Other 

(X) Space Station Based 
( ) Sortie 


SS 

SOU 


CONSTRUCTION/ SERVICING COMPLEXITY 
( ) Low 
(X) Medium 
( ) High 


Operations Times 
OTV Up/Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

«P 

Down 

Aero Return 


0 day6 
0 days 

180 days/year 
20 man-days/year 
90 uan-day6/year 
90 man-days/year 
10 times/year 


Support 


Equipment 

Length: 

Length: 


meters Width: 

meters Width: 


I la sis : 




Manifest Restrictions 
( ) No Restrictions 
( ) Only v/iLh compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


meters Height: 

meters Height: 


Length of Beau Fab 

Number of Appendages 1 

Number of Modules Required to Assemble the Payload 2 


meters 

meters 


SS 

31 

O “0 

c > 

r 


4s 


ist 


''Stowed) 

Deployed) 



QTECS 


TILT. PAN. ZOOM CAMERAS 


BODY 

(ROTATES AROUND 
ARTICULATING 
ASTR0MA3T 
DEPLQYERI 


ARTICULATING 

ASTROMAST 


ARM 

(6 DEGREES OF FREEDOMI 


END EFFECTOR 


ORIGINAL PAGE tS 
OF POOR QUALITY 














WE IGHT SUMMERY 
TMS-OHY 2600 
ROB AVION 300 
ROB UNIT 200 
ASTOUAST 80 
ANO CANS 
UISC 100 


ES ABOUT 


a 


T 

z 

31 

SO 

K E 

30 

ranorr 

c 

i 

E3 

CL 










m 



1 , 


1 • ATE 4-MAR-03 


Routines 


! 

! 


FrjO rOTYFE QUANT IT i 


!' 


- - PRICE 04 - - 
ELECTRONIC ITEM 

TIME .10J47 
( 283010 } 


UNIT WEIGHT 
3.000 UNIT VOLUME 


filename: reid.dat 


900.00 MODE 1 

100.00 QUANTITY/NHA 1 


JGKAM COST i $ 1000) 

DEVELOPMENT 

F ROOUC T I ON 

TOTAL CO 

ENG I NLEK I NU 
j! DRAFTING 

3440. 


34 40. 

DESIGN 

12990. 

- 

12990. 

| SYSTEMS 
i PROJECT MGMT 

3707. 

- 

3707. 

5949. 

- 

5949. 

DATA 

674 . 

- 

674. 

SUBTOTAL ( ENG ) 

2o760. 

-- 

26760 . 

MANUFACTURING 

•. PRODUCTION 

- 

- 

- 

PROTOTYPE 

13315. 

- 

13315. 

TOOL-TEST EQ 

9S2G . 

- 

9320. 

SUBTOTAL IMFG) 

23135. 

- 

23135. 

TOTAL COST 

i 

4 9 0 9 6 • 

- 

49396 . 


^ 2 

si 

8 p 

o -0 

c s 

ga 

3 a 
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PAYLOAD ELEMENT NAME 

EARTH OBSERVATION llfST DEV MAPS 


BACX2000 


CONTACT 

Name 11. C. REIC1ILE, JR 

Address LA11GLEY RESEftAClI CEI1TER 


TYPE 

Science and Applications (Non-coi ,.m. ) 
Commercial 

Technology Development 
Operations 
Other 

. national Security 
Type number (see table A) 12 


Telephone 


STATUS 

( ) Operational ( ) Approved 


) Planned (X) Candidate ( ) Opportunity 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale = 3 


Desired First Flight, Year: Humber of Flights Duration of Flight, Days 


OBJECTIVE 

TO PROVIDE TECIIIIOI.OGY BASE FOR THE DEVELOPMENT OF PASSIVE REMOTE SENSOR 
OF ATMOS1JPERIC TRACE GASES. 


* 


% 

t 


DESCRIPTION 

MODULAR INSTRUMENTS WHICH WOULD ALLOW CHANGING OF COMPONENTS WOULD BE FLOWN. VARIOUS TESTS TO DETERMINE 
SUCH THINGS AS OPTIMUM BANDPASSES, FILTERING, AND SCANNING COULD BE PERFORMED FOR DIFFERENT INSTRUMENT 
CONCEPTS AND TARGET GASES. 

SEE SCIENCE & APPLICATIONS MISSIONS BACX0004 


ORBIT CHARACTERISTICS. 
Ccosytichronous Orbit 
Apogee, km 
Inclination, deg 
Nodal Angle, d^g 
Escape dV Required, u 


i/s 


) Yes (X) No 

Perigee, km 


F0INT1NG/0RI ENTATIOll 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 


POWER 

(X) AC 


OperaL iug 
St andLy 

Cottage, V 


( ) DC 

Power, W Duration, Nr s/Day 

200 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, m 


(X) Earth ( ) Any 

Field of View (deg) 


2 ° 

■n g 

u o 
o ? 
o % 

.»jc. 


O -O 
C > 

> Q 

r; MT 

3 55 


Frequency, llz 


( ) Continuous 



« 


M 


DATA /COU ilUlICATlOHS 

Monitoring Requirements ; 

' N Hone ( ) Real time ( ) Offline 

Encriut ion /Deer ipt ion Required 
Uplink Required: Command Rate (KBS): 

On-Ro^rd.Data Processing Required 
Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 

Live TV (llours/Day) : . . 

On-Board Storage (Mbit): _ . 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


( ) Other: 


Frequency (HIIz): 


llours/Day 

Voice (llours/Day): . 

Other : 

Downlink command rate: 
Downlink Frequency (Mllz): 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

lion-operational Minimum 
Operational Minimum 
lion-operational Minimum 


Heat Rejection, w 


Maximum 

Maximum 

Maximum 

Maximum 


^ j External 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, m: W, m: 

L, m: W, m: 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


Pressurized 

!: 


H 


Remote 

Unpressur ized 
m: Stowed 

m: Deployed 

Return mass, kg: 


miq: 0.00E+00 


max: O.OOE+OO 


CREW REQUIREMENTS 
Crow Size 

Skills (See Table B) 


EVA ( ) Yes (X) Ho 


Task Assignments 

I Skill T 

I Level I 

I llours/Day I 


Reason 


I ] ] 

Hour s /EVA 


38 

S| 

» r 

o -o 
c > 

ga 

3 a 


SERVICIHC/MAIHTEHAHCE 

Service: Interval, days 

Returnables, kg 

Configuration Changes: Interval, day 

Deliverables, kg 


SPECIAL COIISI DEKATI OHS/See Instructions 


Consumables, kg 
Man hours 

Man/IIours Required 
Returnables, kg 


T 


1 


m 


Boeing-Specific Input Data 


MISSIOH TYPE 
Free Flyer 


Hot Serviced 
Remote TliS 
Remote Manned 
Serviced at Station 
Serviced at Station 


OPS CODE 
F 

FT 

, . x F1I 

(TUS Retrieved) FST 

(Self-propelled) FS 


Platform Baaed 
( ) Hot Serviced 
( ) Remote TUS 
( ) Remote Manned 
( ) Serviced at Station 
( ) Serviced at Station 



Retrieved) 

f-propelled 


) 


» Other 

( ) Space Station Based 
( ) Sortie 


P 

PT 

PM 

PST 

PS 


SS 

SOR 


i ‘ 



Jk 


» 

* 


C01ISTKUCTI011/SERV1CIMG COMPLEXITY 
C ) Lov; 

( ) Medium 
( ) High 


Operations Times 
OTV Up /Down 
OTV or TUS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


days 

days 

days/year 
man-days/year 
man-days /year 
man-days/year 
times /year 


i 

V 


Delta Velocities 
Up 

Down 

Aero Return 







Support Equipment 

Length: 

Length: 

meters 

meters 

Width : 
Width : 

meters 

meters 

Height : 
Height : 

meters 

meters 

(Stowed) 

(Deployed) 


Mass: kg 


Manifest Restrictions 
CXI !io Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 

Length of Beam Fab 
Dumber of Appendages 

Dumber of Modules Required to Assemble the Payload 


ORIGINAL PAGE *3 
OF POOR QUALITY 


PAYLOAD ELEMENT IIA11E CODE 

EARTH OBSERVATION INSTU DEVELOP DACX2002 


COUTACT 

Name R.V. HESS 

Address LANGLEY RESEARCH CENTER 


TYPE 

y Science. and Applications (Uon-coi.ua.) 
Comwerci ». 

Technology Development 
) Operations 
) Other 

} National Security 
Type number (see table A) 12 


Telephone 


STATUS 

( ) Operational ( ) Approved 


Desired First Flight, Year: 0 


( ) Planned (X) Candidate 
Humber of Flights 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 

( ) Opportunity Scale “ 3 


0 Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE THE TECHNOLOGY FOR HIGH PULSE ENERGY AND HIGH REPETITION 
CO 2 I.ASERS WITH HIGH FREQUENCY STABILITY AND HIDE TUNING RANGE AND 
LONG USER LIFE TINES. 


8F. 


DESCRIPTION 

THE MISSION WILL PROVIDE THE TECHNOLOGY FOR HIE MISSION OBJECTIVES. KEY ISSUES ARE ESTABLISHED OF THE 
LASER CHARACTERISTICS III THE SPACE STATION ENVIRONMENT UITI1 BENEFITS FROM THE MANNED TECHNOLOGY LABORATORY 



ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee , Lin 
Inclination, u..g 
Nodal Angle, dgg 
Escape dv Required, 


m/ s 


( ) Yes (X) No 
0 Perigee, km 

°*8 

0.0 


0 


POINTING/ ORIENTATION 

View Direction „ ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


Operat iug 
SLandby 
eak 

oltage, V 


( ) DC 

Power, W Duration, Hr s/Day 


2S 

0 


8 


0.00 

0.00 

0.00 

Frequency, Hz 


Tolerance +0-0 
Tolerance +0-0 
Ephemens Accuracy, m 0 


( ) Earth (X) Any 

Field of View (deg) 0.00 


( ) Continuous 
0 


DATA / COI IHU t 1 1 CAT 1 01 JS 

lion it or i nr Requirements: . , . 

( ) Hone l ) Realtime ( ) Offline 

( ) Encription/Decription Required 
( ) Uplink Required: Command Rate (KBS): 

(x) On-Bo^rd Data Processing Required 
Descr ipt ion : 

Data Types: (X) Analog (X) Digital 

Film (Amount): 0 

Live TV (Hour s/Day ) : . 0.00 

On-Board Storage (libit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


) Other: 

0 


Frequency (I3lz): 0.00 


Uours/Day C.00 
Voice (Hour s/Day ) : 0.00 
Other: 

Downlink command rate: 0 
Downlink Frequency (tOlz): 0.00 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

lion-operational .Minimum 
Operational Minimum 
Mon-operational Minimum 


Heat Rejection, w 


0 

0 

0 

0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

0 

0 

0 




EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, m: 0.00 

L, u: 0.00 

Launch mass, kg: 
Consumable Tv 


ixi 


External 
Pressurized 
M, m: 0.00 

11, ni: 0.00 

0 




Remote 

Unpressurized 

11, m: 0.00 

11, m: 0.00 

Return mass, kg: 


Stowed 

Deployed 

0 


Acceleration 

Sensitivity, (g) 

min: 0.00E+00 max: 0.00E+00 

CREM REQUIREMENTS 

Crew Size 0 

Task Assignments 


Skills (See Table B) 

1 Skill I 

1 1 1 1 I I 


1 Level | 

1 1 1 1 1 1 


1 Hours/Day i 

1 1 1 1 1 1 

EVA ( ) Yes (X) tio 

Reason 

llours/EVA 0.00 


3 O 

“H 2 

T3 O 

o z 

-8*- 

O -o 

c 5 

> c? 

n r«T 

•4 


SEUVICII.IG/MAIIITE11AIICE 
Scrv ice : 

Configuration Changes: 


Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/ltours Required C.00 
Returnables, kg 0 


SPECIAL COMS I DERATIOHS/ See Instructions 


I1ISSI01I TYPE 
Free Flyer 

! ) Hot Serviced 
) Remote TMS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


Platform Eased 
( ) Mot Serviced 

! ) Remote TMS 

) Remote Manned . 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


Boeing-Specif ic Input Data 
OPS CODE 

r 

FT 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 


Other 

( ) Space Station Based 
( ) Sortie 


SS 

SOR 


COUSTRUCTIOU / SERVICING 

( ) Medium 
( ) High 

Operations Times 
OTV lip /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


COMPLEXITY 


days 

days 

days/year 

man-days/year 

man-days/year 

man-days/year 

times/year 


Delta Velocities 


Up 

Down 

Aero Return 

0.00 

0.00 

0.00 


Support Equipment 

Length : 
Length: 

0.00 

0.00 

meters 

meters 

Mass : 

0 

hg 

Manifest Restrictions 
(X) Ho Restrictions 




Only with compatible payloads 
FI y-Alone 

Must have Docking Module 


W^dth : 
Width : 


Length of Beaut Fab 
Mumper of Appendages 
Humber of Modules Req 


u 


r 


ed 


Lo Assemble the 


Pay load 


0.00 meters 
0.00 meters 


Height : 
Height : 


O O 

-n a 


T) O 
O 2 
O > 
» r. 

<o -o 

c g 

> Q 
n 

••4 


0.00 meters 
0.00 meters 



0.00 

0 

0 


PAYLOAD ELEMENT DAI IK 
SATLL1.ITE DOPPLER METEOR RADAR T 


CONTACT 

Name 

Address 


L.D. STATON 


»* 


1C LEY RESEARCH CENTER 

1 


CODE 

BACX2003 


IX 


Science. and Applications (Mou-coura.) 
Commercial 

Technology Development 


Operations 
Oth 


__j»?r 

l ) National Security 
Type number (see table A) 


12 


Importance of the Space Station to 

Telephone this Element 

1 = Low Value, But Could Use 

STATUS . 10 - Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate ( '/ Opportunity Scale - 5 

Desired First Flight, Year: 0 Number of Flights 0 Duration of Flight, Days 0 


O BJEC TIVE 

DEVELOP ENABLING TECHNOLOGY REQUIRED FOR PUSHBROOM DOPPLER RADAR 
MEASUREMENT OF GLOBAL RAINFALL RATES AND OCEAN SURFACE HIND VECTOR 
ASSOCIATED IJIT1I STORM SYSTEMS AND OTHER SPECIAL METEORLOGICAL FEATURES. 
DEVELOPMENT TECHNIQUES USING MILLIMETER HAVES MILL ALSO BE EVALUATED 
TO PROVIDE THREE DIMENSIONAL DEFINITION OF NON PRECIPITATING CLOUDS. 


DESCRIPTION 

A MULTI FREOUENCY SPACEBORNE METEOROLOGICAL RADAR HILL BE ASSEMBLED FOR IN-ORBIT OPERATIONS IN A MODULARIZED 
FORM SO THAT DIFFERENT AND/OR ADDITIONAL RECEIVER CHANNELS AND ANTENNA BEAMS CAN BE IMPLEMENTED AS THE 
EXPERIMENT MATURES TOWARDS A PROOF-OF-COHCEPT DESIGN FOR POTENTIAL OPERATIONAL USE. 

SEE SCIENCE A APPLICATIONS MISSION BACX0003 


ORBIT CHARACTER ISTI CS 
* Geosynchronous Orbit 

Apogee, km 
Inclination, deg 
Nodal Angle, d§g 
Escape dV Required, 


m/ s 


( ) Yes 
0 



(X) No 

Perigee, km 0 


POINT IMG/ORIENTATION 

View Direction ( ) Inertial ( ) Solar 

TruLli Sites (if known) 

Pointing Accuracy, arc-sec 0.0B 

Pointing Stability (Jitter), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 
( ) AC 


Operating 

Standby 

Peak 

Voltage, V 


( ) DC . 

Power, W Duration, Hrs/Day 


3000 

300 

3000 


1.00 

0.00 

0.00 

Frequency, Hz 


Tolerance +0-0 
Tolerance +0-0 
Ephemens Accuracy, m 100 


(X) Earth ( ) Any 

Field of View (deg) 40.00 



O O 
■n jo 

§1 

O “O 
C 3? 

3-- 

r rt 


-l >4 


(X) Continuous 
0 


Ll» / V-V 

rr 

Ixj 


DATA /CyMlRJ III CAT 1011$ 

Vouitormg Requirements : . . . ,,, . 

[ ) llonc ( ) Realtime ( ) Offline 

Encript ion/Decript ion Required 
Uplink Required: Command Rate (KBS): 

On-Board Data Processing Required 
Description: 

Data Types: (X) Analog (X) Digital 

Fi lia (Amount): 0 

Live TV (l!ours/Day ) : „ Q .00 

On-Board Storage 1Mbit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum -10 

Don-operational Minimum Q 

Heat Rejection, w Operational Minimum 200 

Don-operational Minimum 0 


Frequency (MHz): 

0.00 


Hours/Day 

0.00 


Voice (Hours/Day): 
Other : 

0.00 


Downlink command rate: 

0 

Downlink Frequency 

(MHz): 

0.00 


Maximum 

Maximum 

Maximum 

Maximum 


55 

208 

0 


EQUI PME1IT PHYSICAL .CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 
L , ra : 


0.00 

L, m: 0.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(X) Pressurized 
U, m: 0.00 

II, ra: 0.00 

0 


( ) Remote 
( ) Unpressurized 
II, m: 0.00 

11, m: 0.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 max: Q.00E+00 


CKEh REQUIKEllEIJTS 

Crew Size 0 

Skills (See Table B) 
EVA (X) Yes ( ) Ho 


Task Assignments 

Isk ln 1 T T T T T 

I Level ] ] ] ”7 I ] 

I Hour s /Day _ I I I I I I 

him Hours/EVA 0.00 


S ERV I C I UG / 1 lAIHTEDAHC E 

Service: Interval, days 0 

Returnablcs, Kg 0 

Configuration Changes: Interval, day 0 

Del iveraSles , kg 0 


SPECIAL COHSI DERATIONS/ See Instructions 


Consumables, kg 
Man hours 

Man/ilours Required 
Returnables, kg 


O O 
■n 5 

~v o 


0 2 
C % 
S3 r- 


-<G- 
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0 

0.00 

0.00 

0 
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I 
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Boeing-Specif ic Input Data 


,1 

- » 

\ A 

! • 

t • 

I * 

? 

% 

% 

* 
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I1ISSI0U TYPE 
Free Flyer 
( ) Hot Serviced 
( ) Remote TMS 
( ) Remote Manned 

( ) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Based 
( ) Hot Serviced 
( ) Remote TMS 

( ) Remote Manned . . 

( ; Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 


n 

TT 


Space Station Based 
Sortie 


SS 

SOR 


CONSTRUCTION/ S ERVI C INC COMPLEXITY 
Low 

Medium 
( ) High 

Operations Times 
OTV Up/Down 
OTV or TMS on Orbit 
Mission !)se 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

Up 0.00 

Down 

Aero Return 


days 

days 

days/year 
man-days /year 
man-days/year 
man-days/year 
times/year 


8:1 


Suppor L 


Equipment 

Length : 
Length : 

Mass : 


meters 

meters 


Width: 

Width: 


0 kg 


Manifest Restrictions 
(X) Do Restrictions 

Only uith compatible payloads 
Fly-Alone 

Must have Docking Module 
Length of Beam Fab 

Number of f lL cl u ^ es^Requi red to Assemble the Payload 


-o 

O 

o 

TO 

o 

c 

> 


o 

70 

Q 

2 

5 


"O 

> 


_a 

3 S 


Q.QO meters 
0.00 meters 


Slilfil! 8 : 


meters 

meters 


^Stowed) 
.Deployed) 


0.00 

8 




PAYLOAD ELEMENT IIA11E CODE 

UICROUAVE REMOTE SEES TECH BACX2004 


CONTACT 

Name P..F. UARRINCTOH 

Address LANGLEY RESEARCH CENTER 


Telephone 


STATUS 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity 


CYPE 


X 


) Science and Applications (Non-comu. ) 
Commercial 

Technology Development 


Operations 
Oth 


_ -her 

. National Security 
Type number (see table A) 


12 


Importance of the Space Station to 
this Element 

1 - Low Value, But Could Use 

10 = Vital 
Scale = 5 


Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

DEMONSTRATION OF SMART SENSOR TECHNOLOGY FOR PASSIVE MICROV/AVE REMOTE 
MEASUREMENTS WITH REAL TIME TARGET ADAPTABLE SENSOR MODE OPTIMIZATION 
SUCH AS RESOLUTION CELL SIZE AND MEASUREMENT ACCURACY. 


. 

* 


A 


! <• 

u 


l) 

A 


t 

i 

I 
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DESCRIPTION 

A MULTIPLE FREQUENCY, MULTIPLE BEAM IMAGING MICROV/AVE RADIOMETER SYSTEM MOULD BE DEVELOPED AND EVALUATED IN 
SPACE TO MEASURE SEVERAL GEOPHYSICAL PARAMETERS SIMULTANEOUS . THESE PARAMETERS ARE SOIL MOISTURE, SEA 
SURFACE TEMPERATURE, OCEAN SURFACE WIND SPEED, RAIN RATE, SEA ICE CLASSIFICATION DATA, ATMOSPHERIC DATA, ETC 

SEE SCIENCE L APPLICATIONS MISSIONS BACX0022 & 0023. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, kiii 
Inclination, deg 
Nodal Angle, dgg 
Escape dV Required, m/s 


( ) Yes (X) No 

0 Perigee, km 0 

250.0 

0 

0.0 


Tolerance +0-0 
Tolerance +0-0 
Ephemerrs Accuracy, m 0 


O O 
-n jo 

si 

3 P 

«o *0 


P w 

r m 

~J S 


POINTING/ ORIENTATION 

View Direction , ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.10 

Pointing Stability (JitLer), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


Operating 

Standby 

Peak 

Voltage, V 


(X) DC 

Power, U Duration, Nrs/Day 


200 

30 


0.00 

0.00 

0.00 

Frequency, Hz 


(X) Earth ( ) Any 

Field of View (deg) 30.00 


(X) Continuous 

0 






'QnUUUIl’ATIOlIS 
iitormr Requirements: . 
Hone 1 ( ) Realti 


Realtime (X) Offline 


Encript ion /Deer ipt ion Ren ui red 
Uplink Required: Command Rate (ICE 

On-Board . Data Processing Required 


) Other: 


Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 0 

. 8:88 

Data Dump Frequency (Per Orbit) 0 

Recording Rate (KBPS) 100.00 


Frequency (MHz): 0.00 

llours/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (MHz): 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

Non-onerat ional Minimum 
Heat Rejection, w Operational Minimum 

Mon-operational Minimum 


Maximum 
Max imuui 
Maximum 
Maximum 


EQUIPMENT PHYSICAL, CHARACTERISTICS 

Location ( ) Internal ( ) External ( ) Remote 

Equipment ID/Function (x) Pressurized ( ) Unpressurized 

L, m: 0.00 W, w: 0.00 11, m: 0.00 Stowed 

L, m: 0.00 U, m: 0.00 11, m: 0.00 Deployed 

Launch mass, kg: 0 Return mass, kg: 0 

Consumable Types 

Acceleration Sensitivity, (g) min: 0.00E+00 max: 0.00E+00 


Stowed 

Deployed 


CREW REQUIREMENTS 

Crew Size ( 

Skills (See Table B) 


Task Assignments 

I Skill ] 

I Level I 


llours/Day 


( ) Yes 


(X) llo 


Reason 


Hours/EVA 0.00 


SERVICING/ llAIUTEtlAHCE 
Service : 

Configuration Changes: 


days 

Returnab 1 es , kg 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

llan/llours Required 
Returnables, kg 


SPECIAL CONSIDERATIONS/ See Instructions 





Doeing-Spe^if ic Input Data 


it 


r ret 

ii 


UISSIOU TYPE 
Free Flyer 

Hot Serviced 
Remote TUS 
Remote Manned 

( ) Serviced at Station (TliS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Rased 
( ) Hot Serviced 
Ueiuote TUS 

Ueiuote llauned . . 

Serviced at Station (TUS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

Fit 

FST 

FS 


P 

PT 

PM 

PST 

PS 


n 


tlier 

Space Station Based 
Sortie 


SS 

SOR 


C011STRUCTI0H/SERVICIMG COMPLEXITY 
( ) Lou 
( ) Medium 
( ) High 

Operations Times 
OTV Up/Douu 
OTV or TUS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

t'P 

Down 

Aero Return 

Support Equipment 

Length: 

Length: 

Mass : 


days 

days 

days/year 
man-days/year 
man-day s /year 
man-days/year 
times/year 


0.00 


0.00 meters 
0.00 meters 

0 kg 


Width : 
Width: 


Manifest Restrictions 
(X) Wo Restrictions 

i Only with compatible payloads 

Flu^t^/iave Docking Module 


Length of Beam Fab 
(lumber of Appendages . 

Humber of Modules Required to Assemble the Payload 


0.00 meters 
0.00 meters 


Height : 
Height; 


0.00 meters 
0.00 meters 


(Stowed) 
(Deployed) 


0.00 


<S> 


ORIGINAL PAGE ’C 
OF POOR QUALITY 


PAYLOAD ELEMENT NAME 
EARTH FEATURE IDENTIFICATION 

CODE 

BACX2005 


,13 Science and Applications (llon-coum.) 
( ) Commercial 
(XI Technology Development 
( ) Operations 
( ) Other 

( ) National Security 

Type number (6ee table A) 12 

CONTACT 

Name R. HILL 

Address JOHNSON SPACE CENTER 



Telephone 



Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale * 8 

STATUS 

( ) Operational ( ) Approved 

( ) Planned 

(X) Candidate ( ) Opportunity 

Desired First Flight, Year: 0 

Number of Flights 0 Duration 

of Flight, Days 0 

OBJECTIVE 

TO USE A MADDED EARTH OBSERVATORY TO LOCATE AND 
PHENOMENA AND TO SUPPORT REMOTE SENSING RESEARCH 
DEFINING ANALYSIS TECHNIOUES AND SYSTEMS FOR USE 
APPLICATIONS. 

STUDY TRANSIENT 
WITH THE GOAL OF 
IN REMOTE SENSING 



DESCRIPTION 

BASIC RESEARCH AND SCIENTIFIC STUDIES - MAH COULD PLAY AH IMPORTANT ROLE IN ORIENTING INSTRUMENTS TO OBSERVE 

AND RECORD PHENOMENA THAT ARE TRANSITORY IN EITHER TIME OR LOCATION. BY USING REAL-TIME DISPLAYS HE COULD 

PLAY All IMPORTANT ROLE IN SELECTING THE BEST INSTRUMENTATION TO RECORD WHAT HE WAS OBSERVING. MAN COULD 

SELECTIVELY TRANSMIT APPROPRIATE DATA TO T1IE GROUND FOR CONSULTATION WITH GROUND BASED EXPERTS. AN ONBOARD 

OBSERVER COULD ALSO PLAY AN IMPORTANT ROLE IN FINE TUNING THE POINTING ANGLES AND IMAGE MOTION COMPENSATION Tj CD 

TO ACQUIRE DATA FROM GROUND SITES OF KNOWN LOCATION. THIS WOULD BE PARTICUIARLY IMPORTANT WHERE INSTRUMENTS 

WITH HARROW FIELDS OF VIEW OR HIGH SPATIAL RESOLUTION WERE INVOLVED. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 

( ) Yes 

(X) No 



& ^ 

Apogee, km 
Inclination, deg 
Nodal Angle, deg 
Escape dV Required, i.i/s 

0 

0.0 

0 

0.0 

Perigee, km 

0 

Tolerance +0-0 
Tolerance +0-0 
Ephemens Accuracy, m 0 



POINTING/ ORIENTATION 

View Direction _ ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (JiLter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 




( ) AC 

( ) DC 
Power, W 

Duration, Hrs/Day 


Operating 

0 

0.00 

( ) Continuous 

Standby 

0 

0.00 

Peak 

0 

0.00 

0 

VolLage, V 

0 

Frequency, Hz 


r 


> 




=i 


y 


DATA/CQIUiUHICATIOH§ 

Monitoring Requirements:. . . . 

( \ Lone ( ) Rea It me ( ) Offline 

( ) Encr iution/Decript ion Required 

Dpi ink Required: Command Rate (KBS): 

On-Board . Data Processing Required 
Description: 

I)aLa Types: (X) Analog (X) Digital 

Film (Amount): 0 

Live TV (Hour s/Day) : . v Q.00 

On-Board Storage (Mbit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 
0 


Frequency (Mllz): 0.00 

Hours/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 0 

Downlink Frequency (MHz): 0.00 


T1IER1 AL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum. 0 

lion-operational .Minimum 0 

lleat Relation, w Operational Minimum 0 

lion-operational Minimum 0 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


EQUIPMEHT PHYSICAL. CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, m: 0.00 

L, m: 0.00 

Launch mass, kg: 
Consumable Types 
Acceleration Sensitivity, 


( ) External 
(X) Pressurized 
W, m: 0.00 

W, u: 0.00 

0 


( ) Remote 
( ) Unpressurized 
H, m: 0.00 

II, in: 0.00 

Return mass, kg: 


Stov/ed 

Deplgyed 


(g) 


min: 0.00E+00 


max: 0.00E+00 


CREW REQUIREMENTS 

Creu Size 0 

Task Assignments 


Skills (See Table B) 

1 Skill I 1 1 

i i r i 


1 Level 1 1 1 

i i i i 


1 llours/Day I ! 

i i i i 


O O 
■n 2 

02 
O > 
» r 

o “0 

C T> 

> 2 

r~ 


EVA ( ) Yes 


(X) Ho 


Reason 


llours/EVA 0.00 




SEUyiCIUG/MAItlTEMAHCE 

Service: 

Configuration Changes: 


Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/Hours Required 0.00 
Returnables, kg 0 


SPECIAL COHSIDERATIOMS/See Instructions 
CLEAN OUTSIDE EMVIKOIlliEHT 


Boeing-Specific Input Data 


IllSSIOli TYPE 
Free Flyer 
( ) lioL Serviced 
( ) Reuote TIIS 
( ) Reuote Manned 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Baaed 
( ) Hot Serviced 

! ) Remote TIIS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


OPS CODE 


Other 
( ) Space 
( ) Sortie 


Station Based 


COMSTRUCTlOtl/SERVlCIUG COMPLEXITY 

( ) Medium 
( ) High 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission l/se 
TVA Service 
F.VA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

Up 0.00 

Down Q .00 

Aero Return O.oO 

Support Equipment 

Length: 0.QQ meters 

Length: 0.00 meters 

Mass: 0 l;g 


days/year 

man-days/year 

man-days/year 

man-days/year 

times/year 


meters 


Width : 
Width : 


Manifest Restrictions 
(X) Mo Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


Length of Beau Fab 

Humper of Appendages 

Uumber of Modules Required to Ass 


O ; 2 
O ~P. 
30 r*- 


0.QQ meters 
0.00 meters 


Height : 
Height: 


meters 

meters 


(Stowed) 
(Deployed) 


seuble the Payload 





PAYLOAD ELEMENT HAUL CODE 

EARTUBOUHD ORIENTED INST DEV BACX2007 


CONTACT 

Name U.E. HOWELL 

Address LANGLEY RESEARCH CENTER 


Telephone 


STATUS 

( ) Operational ( ) Approved ( ) Planned (X) Candidate 
Desired First Flight, Year: 0 Number of Flights 


TYPE . . 

( ) Science and Applications (Non-cornu.) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( 5 Other 

( ) National Security 

Type number (see table A) 12 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 

( ) Opportunity Scale ■ 5 


0 Duration of Flight, Days 0 


OBJECTIVE 

TO DEVELOP INSTRUMENTATION WUICU SENSES VARIOUS EARTH-BOUND PHENOMENA. 


DESCRIPTION 

PRESENT SPACE INSTRUMENTATION WHICH IS INTENDED TO SENSE EARTH-BASED PHENOMENA IS RESTRICTED TO HIGHLY 
SELECTED BANDS IN THE ELECTROMAGNETIC SPECTRUM (E.G. THE VISIBLE AND RELATIVELY NARROW RF REGIONS). AS OUR 
SPECULATION AND UNDERSTANDING OF VARIOUS PHYSICAL PROCESSES INCREASE, WE WILL NEED TO DEVELOP SENSORS WITH 
AN INCREASINGLY WIDE VARIETY OF ATTRIBUTES. THESE SENSORS WILL, OF cfiURSE, BE INITIALLY BUILT AND LIMITED 
TESTING PERFORMED ON THE EARTH; HOWEVER, FULL OPERATIONAL POTENTIAL CAN BE BEST OBTAINED IF DEVELOPMENTAL 
TESTING IS DONE FROM THE SPACE STATION. 


SEE SCIENCE & APPLICATIONS MISSION BACX00A9 . 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 



) Yes (X) No 
0 Perigee, km 


0 


POI NT LUG/ OR I ENTATIOl I 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (Jitter), arc-:ec/sec 0.00 

Special Restrictions (Avoidance) 


Tolerance +0-0 
Tolerance + 0 - Q 
Ephemens Accuracy, m 0 


( ) Earth (X) Any 

Field of View (deg) 0.00 


POWER 

( ) AC 


Operating 

Standby 

Peak 

Vo 1 l age, V 


( ) DC 
Power, W 

Duration, Hr s/Day 

0 

0.00 


0 

0.00 

( ) Continuous 

0 

0.00 


0 

Frequency, Hz 

0 


2 ° 
■n 30 
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O =* 

2 > 
30 r- 


jQ) *rt 

c > 

ga 

3 a 


VT7 


r- 


4 

s 


I 


it 


: • 



I: 


» 


DATA / COl U III III CATIOIJS 


ouitonng Requirements:. . , . 

Hone t ) Realtime ( ) Offline 


n 

M 


Encript ion /Deer ipt ion Required 
Uplink Required: Command Rate (KBS): 

On-Boqrd Data Processing Requited 
Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 0 

Live TV (Ilours/Dav): „ 0.00 

On-Board Storage (libit): 0.06 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 

0 


Frequency (MHz): 0.00 


llours/Day 0.00 
Voice (llours/Day): 0.00 
Other: 

Downlink command rate: 0 
Downlink Frequency (MHz): 0.00 


THERMAL 

(X) Active ( 
Temperature, 


) Passive 

deg C Operational Minimum 0 

Don-operational .Minimum 0 

Heat Rejection, w Operational Minimum 0 

Don-operational Minimum 0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

0 

0 

0 


15-cr- 

-n yj 
■O O 
O 2 
O 

so r 

3a 


EQUIPMENT 1*11 YS 1 CAL , CHARACTER I STICS 
I.ocation ( ) Internal 

Equipment ID/Function 

L, m: 0.00 

L, m: 0.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(X) Pressurized 
U, m: 0.00 

W, m: 0.00 




Remote 

Unpressurized 
II, m: 0.00 

II, ra: 0.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 


max: 0.00E+00 


CREW REQUIREMENTS 

Crew Size 0 

Skills (See Table B) 


EVA ( ) Yes (X) Ho 


Task Assignments 
I Skill ]_ 

I Level I 

I Hours/Day I 


Reason 


_] ] l 

Hours/EVA 0.00 


SERVICING /MAINTENANCE 
Service : 

Configuration Changes: 


Interval, days 
Returnabies, kg 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/liours Required 0.00 
Returnabies, kg 0 


SPECIAL COiiS I DERAT I011S/ See instructions 




V 

% 

I 


I 


i 


lloeing-Specific Input Data 


ISIS 


SI Oil TYPE 


OPS CODE 

Free Flyer 

( ) Hot Serviced 


F 

( ) Remote TMS 


EX 

( ) Remote Manned 


FH 

( ) Serviced at Station 

(TMS Retrieved) 

FST 

( ) Serviced at Station 

(Self-propelled) 

FS 

Platform Rased 

( ) Hot Serviced 


P 

( ) Remote TMS 


PT 

( ) Remote Manned 

(TMS Retrieved) 

PM 

( ) Serviced at Station 

PST 

( ) Serviced at Station 

(Self-propel led) 

PS 

Other 

( ) Space Station Rased 


SS 

( ) Sortie 


SOR 


COII STRUCT 1011/ SERVICIHG 
( ) Low. 

( ) Medium 
( ) High 

COMPLEXITY 


Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


days 

days 

days/ year 

man-days/year 

uian-days/year 

man-days/year 

times/year 

Delta Velocities 
Up 
Uo un 

Aero Return 

0.00 

8:88 



Support 


Equipment 

Length: 
Length : 


0.00 meters 
0.00 meters 


Hass : 


0 kg 


Manifest Restrictions 
(X) IIo Restrictions 


) Only with compatible payloads 
) Fly-Alone 

) Must have Docking Module 


Width: 0.00 meters 

l/idth: 0.00 meters 


Length of Beau Fab 



equi red 


Lo Assemble the Payload 


0.00 

8 


Height : 
Height: 


0.00 meters 
0.00 meters 


O O 
n 20 


T3 

O 

O 

20 


O 

5 


o -o 
c > 

gs 
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(Stowed) 

(Deployed) 


I 


PAYLOAD ELEMENT NAME CODE 

LARGE SOLAR COLL BACX2008 


COIITACT 

llaue E.J. CONWAY 

Address IIASA-LAUGLEY RESEARCH CENTER 


Science. and Applications (Kon-couu. ) 
Commercial 

Technology Development 
Operations 
t ) Other 
( ) National Security 
Type number (see table A) 10 



i 

> 

% 

i 

i 

4 


Importance of the Space Station to 

Telephone this Element 

1 = Lou Value , But Could Use 

STATUS . . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 10 


Desired First Flight, Year: 1995 Number of Flights Duration of Flight, Days 


OBJECTIVE 

TO DEVELOP AND DEPLOY A LARGE PERMANENT MIRROR FACILITY TO CAPTURE AND 
CONCENTRATE AK-0 SOLAR RADIATION. TO ACCURATELY ESTABLISH THE OPTICAL 
CHARACTERISTICS OF THIS FACILITY THROUGH SYSTEMATIC MEASUREMENTS, AND 
TO ASSESS THE LONG-TERM STABILITY OF THE OPTICAL CHARACTERISTICS OF THE 
MIRROR. 


DESCRIPTION 

THE MISSION WILL PROVIDE THE FACILITY NECESSARY FOR OTHER ADVANCED ENERGETICS MISSIONS. IT WILL REQUIRE 
DEVELOPMENT AND DEPLOYMENT OF A LARGE STABLE CONCENTRATING REFLECTOR, AND WILL PERMIT ASSESSMENT OF THE 
STABILITY OF 1) REFLECTING OPTICAL COATINGS, AND 2) MECHANISMS FOR PRODUCING AND HOLDING OPTICAL QUALITY 
REFLECTOR SHAPES IN THE SPACE ENVIRONMENT. 


ORB 1 T CHARACTER I STI CS 
Geosynchronous Orbit 
Apogee, loa 
Inclination, deg 
Nodal Angle, d§g 
Escape dv Required, m/s 


1 Yes (X) No 

500 Perigee, km 
28.5 


500 


POINTING/ ORIENTATION 
View Direction 
Trgtli. Sites (if known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 


( ) Inertial (X) Solar 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, m 


( ) Earth ( ) Any 

Field of View (deg) 


o ° 

2 

-o O 


O -O 

c > 
> n 


POWER 

( ) AC 

(X) DC 
Power, W 

Duration, Hr s/Day 


Operating 

Standby 

Peak 

Voltage, V 

500 

12 

Frequency, Hz 

( ) Continuous 




DATA /COl IMU H I CAT I Oil S 

Monitoring Requirements:. . . . 

( ) Hone l ) Realtime (X) Offline 

( ) Encr iption/Decription Required 

Up 1 inti Required: Command Rate (KBS): 

On-Board Data Processing Required 


( ) Other: 


( 


Description: . , 

Data Types: (X) Analog 

Film (Amount): 

Live TV (Hours/Day): 

On-Board Storage (Mbit): 

Data Dump Frequency (Per Orb 
Recording Rate (KBPS) 


(X) Digital 


it) 


Frequency (MHz): 

Hours/Day 

Voice (llours/Day): 

Other : 

Down link command rate: 
Downlink Frequency (l2Iz); 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 

lion-operational Minimum 
Heat Rejection, w Operational Minimum. 

Ilon-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location . ( ) Internal 

Equipment ID/Function 

L, ia: 5 

L, m: 12 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressurized 
W, m: 3 

W, m: 12 

1296 


( ) Remote 

(X) Unpressurized 

H, ra: 3 Stowed 

II, m: 10 Deployed 

Return mass, kg: 


min: 0.00E+00 


max: 0.00E+00 


CREW REQUIREMENTS 
Crew Size 

Skills (See Table B) 


EVA (X) Yes ( ) Ho 


Task Assignments 

I Skill I 11 
I Level I 3 
I llours/Day | 

Reason COIISTRUCTIOH 


12 


13 

*3 


I 9 

TT 


Hours /EVA 


SERVLCIHG/IIAIUTEHAIICE 

Service: 

Configuration Changes: 


Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 


90 


Consumables, kg 
Man hours 


8 . 


SPECIAL COIISIDERATIOIIS/See Instructions 

A SIGHIFICAHT EFFORT UILL BE REOUIRED TO DEPLOY A LARGE HIGH-QUALITY REFLECTOR. MORE EFFORT WILL BE HEEDED 
TO CHARACTERIZE ITS OPERATION. THUS, IT REQUIRES MAH III THE SET-UP LOOP. LATER IT WILL REQUIRE HAM TO 
INSTALL, CHECKOUT, OPERATE. AMD REPAIR ADVANCED EXPERIMENTS. THIS FACILITY REQUIRES A MANNED SPACECRAFT WITH 
A MISSION LIFE THAT IS VERt 1.01IG COMPARED TO THE SET-UP AI1D 11APPIIIG TIME FOR THE MIRROR. 

COII5 1 DEE COMBI I1II1C THIS IIISSIOII WITH BACX2012 (1011 THRUSTER EFFECTS Oil POWER SYSTEMS) 

TO CREATE A POWER SYSTEMS RESEARCH PLATFORM. ALSO INCLUDE BACX2023 (SOLAR SUSTAINED PLASMA). 


ORIGINAL PAGE 
OF POOf? QUALITY 




MISSIOli TYPE 
Free Flyer 
( ) Not Serviced 
( ) Reiuote TI1S 
( ) Remote Manned 

(X) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


Platform Based 
( ) Not Serviced 

i ) Remote TMS 
) Remote Manned 

) Serviced at Station (TtlS Retrieved) 

) Serviced at Station (Sel f-propel led ) 


Boeing-Specific Input Data 
OPS coni 
F 

FT 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 




lier 

Space Station 
( ) Sortie 


Based 


SS 

SOR 


COIISTRUCTIOII/ SERVICING COMPLEXITY 

> < I -®' 7 

(X) Medium 

( ) High 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission llse 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

Up 

Down 

Aero Return 


days 

days 

days/year 
man-days/year 
man-days/year 
man-days/year 
times /year 


Support Equipment 

Length: 
Length : 


meters Width: 

meters Width: 


meters Height 

meters Height 


Mass: Ug 

Manifest Restrictions 
(X) Ho Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( ) Must have Docking Module 


Length of Beam Fab 
[lumber of Appendages 

Humber of Modules Required Lo Assemble the Payload 


20 


o 9, 

-n X 

“O Q 
O a 

O 5S» 

x r 

O X 

c £ 

r- 


3a 


meters (Stowed) 

meters (Deployed) 


- - - P F. ILL o-i 

ELECTRONIC i i ... 


!*.'« TE 7 - MAR-83 


UHL lc.: 

i 1 i ENAME < F t 1 D2 . bit 1 

LARGE SOLAR COLLECTOR 
PROTOTYPE QUANTITY 

3.000 

( 283010 

UNIT U L i 1 1 rs I 
UNI i VULUnL 

.v.oO MODE 

;- 6 . 00 QUANTITT. NHn 


PROGRAM COST < $ 1000) 

DEVELOPMENT 

1 muDuL t 1 art 

TOTAL COST 

ENGINEERING 

DRAFTING 

2 796 . 

- 

279 s . 

DESIGN 

9103. 

- 

9103. 

SYSTEMS 

1665. 

- 

1 6c.li . 

PROJECT MG Ml 

73o‘J. 

- 

73o5 . 

DATA 

76 4 . 

• 

76 4 . 


2169?. 

- 

21692. 

MANUFACTURING 

PRODUCTION 

- 

- 

- 

PROTOTYPE 

2 3 7 o 8 . 

- 

2 3 9eo . • 

TOOL-TEST EU 

12879 . 

_ i 

i 28 79. 

SUBTOTAL ( MFG ) 

36347. 

... 

3 o 3 A 7 . 

IOTAL COST 

08539. 

_ 

J Cl J ^ 7 . 
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PAYLOAD ELEMENT DAHL 
MATERIALS t COATING TECHNOLOGY 


CONTACT 

Naue DAVID ENNIS 

Address AMES RESEARCH CENTER 


Telephone 


STATUS 

( ) Operational ( ) Approved 


CODE 

BACX2010 


Science and Applications (Non-comu.) 
Commercial 

Technology Development 
Operations 
Other 

l ) National Security 
Type number (see table A) 10 


Planned 


( ) Candidate 


Importance of the Space Station to 
this Element 

1 - Low Value, but Could Use 

10 = Vital 

(X) Opportunity Scale = 6 


Desired First Flight, Year: 1993 Humber of Flights Duration of Flight, Days 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY BASE FOR THE PRODUCTION OF STRUCTURAL AND 
INSULATING MATERIALS, AND OPTICAL, THERMAL, AND ABSORBING SURFACE 
COATINGS CAPABLE OF SUSTAINED PERFORMANCE IN THE SPACE ENVIRONMENT. 


DESCRIPTION 

DATA MILL BE OBTAINED OH THE EFFECT OF GIVEN CHARACTERISTICS OF THE SPACE ENVIRONMENT ON CRITICAL PHYSICAL 
PROPERTIES OF MATERIALS AND COATINGS ANTICIPATED FOR USE III FUTURE SPACE PROJECTS. SPECIFIC AREAS OF INVEST- 
IGATION INCLUDE THE DEGRADATION OF THE REFLECTIVITY OF MIRROR/ ANTENNA METALLIC COATINGS AS WELL AS THE 
DECREASE IN THE ABSORBTIVITY OF LOW-SCATTER OPTICAL BLACK SURFACES WHEN EXPOSED TO SOLAR ILLUMINATION AND 
SOLAR WIND/COSMIC RAY HIGH ENERGY PARTICLE FLUXES. METEOROID VENTING OF THE INTERSTITIAL SPACES OF THERMAL 
INSULATING MATERIALS: DECREASES IN THE YOUNG'S MODULUS OF RESIN-MATRIX STRUCTURAL COMPOSITE MATERIALS DUE TO 
COSMIC-RAY DAMAGE AND VACUUM EFFECTS; AND PARTICLE CONTAMINATION OF THE THERMAL-CONTROL COATINGS APPLIED TO 
HEAT PIPES ARE ALSO TECHNOLOGY CONCERNS. THE DEVELOPED MISSION FACILITY WILL ALSO HAVE THE CAPABILITY FOR 
INVESTIGATIONS IN TOE AREA OF SPACE POLYMER CHEMISTRY. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, l;u 
Inclination, deg 
Nodal Angle, dec 
Escape dV Required, m/ s 


( ) Yes 


(X) No 
Perigee, km 


Tolerance + 

Tolerance + 

Ephemens Accuracy, m 


O O 

*n » 

TJ O 

O 5 

O 

» rr 

C 5* 

3^ 


POI NT 1 lJG/ORI EHTATION 
View Direction 
Truth Sites (if known) 
Pointing Accuracy, arc-6ec 


( ) Inertial ( ) Solar 


Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Earth (X) Any 

Field of View (deg) 


POWER 

( ) AC 


( ) DC 
Power, W 


Duration, Hr s/Day 


Operating 

Standby 

?eak 

'olLage, V 


0 


i; 


( ) Continuous 


Frequency, Hz 


i 

f 


A 



% 


i 


I 


DATA / CQl li ill U I CAT I01J $ 

( ) offline 

( ) Encrint ion/Decr iption Required 
( ) Uplink Required: Command Rate (KBS): 

(X) On-Board . Data Processing Required 
Description: 

Data Types: (X) Analog (X) Digital 

Film (Amount): 

Live TV (Kours/Day ) : . . 

On-Board Storage \ rib it): 

Data Dump Frequency (Per Orbit) 

Recording Rate (KBPS) 


( ) Other: 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

Hon-op^rational Minimum 
Heat Rejection, u Operational Minimum 

Don-operational Minimum 


Frequency (MHz): 


Hour s/Day 0.00 

Voice (llours/Day): 

Other : 

Downlink command rate: 
Downlink Frequency (MHz): 


Maximum 

Maxjmuni 

Maximum 

Maximum 


EOU1PMEHT PHYSICAL CHARACTER I STICS . x 

Location ( ) Internal ( ) External 

Equipment ID/Function (X) Pressurized 

L, m: W, m: 

L , u : W , m : 

Launch mass, kg: 

Consumable Types 

Acceleration Sensitivity, (g) min 

( ) Remote 

( ) Unpressurized 

H, m: Stowed 

H, u: Deployed 

Return mass, kg: 

: 0.00E+00 max: 0.00E+00 


CP. El/ REQUIREMENTS 
Crew Size 

Task Assignments 



Skills (See Table B) 

1 Skill | 1 

till 

1 


1 Level I I 

1 1 1 1 

1 


1 Hours /Day 1 1 

III! 

1 

EVA ( ) Yes (X) Ho 

Reason 

llours/EVA 0.00 


SERVICING /MAINTENANCE 
Serv ice : 

Configuration Changes: 

Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 

Consumables, kg 
Man hours 

Man/llours Required 
Returnables, kg 


SPECIAL COMSIDEKATIOMS/See Instructions 
HIS Mission INTEGRATED I11T0 BACX2035 


O O 

^ X) 

-a cS 



O TJ 
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£8 
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Boeing-Specific Input Data 


SI01I TYPE 


OPS CODE 

Free Flyer 

( ) Hot Serviced 


F 

( ) I: emote TIIS 


FT 

( 1 Remote Manned 


FM 

( ) Serviced at Station 

(TMS Retrieved) 

FST 

( ) Serviced at Station 

(Self-propelled) 

FS 

Platform Based 

( ) Hot Serviced 


P 

( ) Remote TIIS 


PT 

l 1 Remote Manned 

(TMS Retrieved) 

PM 

( ) Serviced at Station 

PST 

( ) Serviced at Station 

(Self-propelled) 

PS 

Other 

( ) Space Station Based 


SS 

( ) Sortie 


SOR 


COllSTRUCTIOll/SEUVIClNG COMPLEXITY 
( ) Low 
( ) Medium 
( ) II i till 

Operations Times 
OTV Up /Down 
OTV or TIIS on Orbit 
Mission Vse 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

up 

Down 

Aero Return 


days 

days 

days/year 
man-day s /year 
man-days/year 
man-day s/year 
times/year 


Support Equipment 

Length: 

Length: 

Mass : 


meters 

meters 

bg 


Wjdth: 

Width: 


Manifest I’.estr ictions 
(X) l!o I’.estr ictions 

) Only with compatible payloads 
) Fly-Alone 

) Must have Docking Module 


Length of Beau Fab 
Humber of Appendages 

Humber of Modules Required to Assemble the Payload 


meters 

meters 


Height: 
Height : 


O O 
-n 3 

■XJ 0 

o-z 

O P 
30 r 

o 
f - 

3 a 


ueters (Stowed) 

meters (Deployed) 


PAYLOAD ELEMENT NAME CODE 

CRYOCIXIC FLUID STORAGE TECH RACX2015 


COIITACT 

Name S.C. AYDECOTT 

Address LEUIS RESEARCH CEI1TER 


TYPE . 

y Science and Applications (Non-couu. ) 
Commercial 

Technology Development 
) Operations 
) Other 

) Rational Security 
Type number (see table A) 16 


Importance of the Space Station to 

Telephone 216/433-4000 X66 this Element 

1 = Low Value, Cut Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 

Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Day6 0 


OBJECTIVE 

TO DEVELOP THE TECHNOLOGY FOR ADVAI1CED IUSULATIOII AND LONG LIFE 
REFRIGERATION/LIQUEFACTION SYSTEMS TO PROVIDE LONG TERM ORBITAL 
THERMAL CONTROL OF CRYOGENIC LIQUID STORAGE AND SUPPLY TANKS. 


DESCRIPTION 

SUBSCALE CRYOGENIC FLUID STORAGE TANKS AND REFRIGERATION/LIQUEFACTION SYSTEMS WOULD BE TESTED TO ESTABLISH 
THERMAL PERFORMANCE AND USEFUL LIFE DURING THE FARLY PHASES OF THE SPACE STATION EVOLUTIONARY PROCESS. 
SELECTED CONCEPTS WILL THEN PROVIDE DESIGN CRITERIA FOR CRYOGENIC FLUID STORAGE AND SUPPLY SYSTEM TO 
PROVIDE SPACE OPERATIONS CENTER CONSUMABLES AND ORBIT TRANSFER VEHICLE PROPELLANTS. 


TJ 

O 

O 

3J 


o 

5 

o 

z 


ORBIT CHARACTER 1 STICS . 
Geosynchronous Orbit 
Apogee, lau 
Inclination, deg 
Nodal Angle, dgg 
Escape uV Required, m/s 


( ) Yes (X) No 
0 Perigee, km 
0.0 

0.8 


0 Tolerance +0-0 

Tolerance +0-0 
Ephemens Accuracy, u 0 


O **J 

> CT- 

r- Hi 


ia 


POI NTINC/ORI ROTATION 

View Direct ion ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if Lno\/n) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 

( ) AC 


( ) DC 

Power, W Duration, llrs/Day 


Operat i ug 

Standby 

Peak 

Voltage, V 


40 

0 


8 


0.00 

0.00 ( ) Continuous 

0.00 

Frequency, Hz 0 


DATA / C01 il iU 1 1 1 CAT I Oil S 

Monitoring Requirements:. . 

( ) Hone M ) Real tiue ( ) Offline 
( ) Encr ipt ion/Decr iption Required 
( ) Uplink Required: Command Rate (KBS): 

( ) On-Board . Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Pilhi (Amount): 0 

Live TV (Hour s /Day) : . „ 0.00 

On-Eoard Storage (Mbit): 0.00 

Data Dump Frequency (Per Orbit) 0 


( ) Other: 


Recording Rate (KBPS) 


0.00 


T11ERIAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 0 

Mon-operational Minimum 0 

Heat Rejection, w Operational Minimum 0 

Mon-operational Minimum 0 


Frequency (MHz): 0.00 

Hours/Day 0.00 

Voice (Hours/Day) : 0.00 

Other: 

Downlink command rate: 0 

Downlink Frequency (Mllz): 0.00 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


EQUI PMEUT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Functiou 

L, u: 0.00 

L, m: 0.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(x) Pressurized 
VI, in: 0.00 

W, m: 0.00 

0 


S ) Remote 

) Unpressurized 
11, m: 0.00 Stoued 

11, m: 0.00 Deployed 

Return mass, kg: 0 


min: 0.00E+00 


max: 0.00E+00 


o o 

-n ^ 
*o cn 
o 2 

O 

50 r 


CREW P.EQUIREMEIITS 

Crew Size 0 

Task Assignments 




— 

c 2 

Skills (See Table B) 

1 Skill | I 

1 

1 1 'll 


3a 


1 Level I | 

1 

1 1 1 1 




1 llours/Day I 1 

1 

1 1 1 1 



EVA ( ) Yes (X) Ho 

Reason 


Hour s/EVA 0.00 



SERyiCHIC/HAIHTEHAlJCE 
Serv ice : 

Configuration Changes: 

Interval, days 
Returnables, kg 
Interval, day 
Del iveraDles , kg 

0 

0 

0 

0 

Consumables, kg 
Man hours 

llan/llours Required 
Returnables, kg 

0 

0.00 

0.00 

0 



SPECIAL C01!SID1'.RATI01IS/See Instructions 
THIS TDM HAS EE EH IETEG RATED WITH EACX2064 



Hoeing,— Spec i f ic Input Data 


lilSSIOil TYPE 
Free riyer 

! ) Hot Serviced 
) Remote TIIS 
) Remote Manned 

) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 


Platform Based 
( ) Hot Serviced 

! ) II emote TIIS 
) Remote lianned 

) Serviced at Station (TIIS Retrieved) 

) Serviced at Station (Self-propelled) 


ors CODE 
F 

FT 

Fli 

FST 

FS 


P 

PT 

PH 

PST 

PS 


Other 

( ) Space Station Based 
( ) Sortie 


SS 

SOR 


CONSTRUCTION/ SERVICING COHTLEXITY 


f 1 


l.oi; 
Medium 


( ) lliL.»i 


Operations Times 
OTV Up/Down 
OTV or TIIS on Orbit 
Mission l)se 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

up 

Down 

Aero Return 


0.00 

8:88 


days 

days 

days/year 

man-aays/year 

uian-days/year 

man-days/year 

tir.ies/year 


Support Equipment 

Length : 
Length : 

0.00 meters 
0.00 meters 

Width: 

Width: 

0.00 meters 
0.00 meters 

Height: 
Ilf lght : 

Mass : 

0 kg 




Manifest Restrictions 
(X) Mo Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alone 

( J Mutt have Docking Module 





Length of Beam Fab 0.00 
llui.bcr of Appendages . 0 
Number of Modules Required to As soluble the Payload 0 


0.00 meters 
0.00 meters 


(Stowed) 

(Deployed) 


ORIGINAL fags fs 
OF POOR QUALITY 




PAYLOAD ELEMENT NAME CODE 

CRYOGENIC LIFETIME TECNNOI.OCY BACX2016 


CONTACT 

IL.ue DAVID HUM IS 

Address AMES RESEARCH C MUTER 


YPE . 

j Science. and Applications ( Non-cotiii . ) 
) Coimaercial 

X) Technology Development 
( ) Operations 
( ) Other 

( ) National Security 

Type nuiaber (see table A) 16 


Importance of the Space Station to 

Telephone 415/965-6525 this Element 

1 “ Low Value, But Could Use 

STATUS . . . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 


Desired First Flight, Year: 0 Dumber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY BASE FOR THE LONG-TERM STORAGE OF CRYOGENIC 
FLUIDS III THE SPACE ENVIRONMENT. 


DESCRIPTION 

THE PROPOSED MISSION WILL EVALUATE DIVERSE ADVANCED ACTIVE AND PASSIVE TECHNOLOGIES FOR THE MAINTENANCE OF 
CRYOGENIC TEMPERATURES IN SPACE ON A MULTI-YEAR TIMESCALE. CANDIDATE TECHNOLOGICAL AREAS TO BE INVESTIGATED 
INCLUDE, AMONG OTHERS . THE CONTACTLESS OPERATION OF MAGNETIC BEARINGS, THE PASSIVE ORBITAL DISCONNECT 
SYSTEM (PODS), AND THE DROPLET RADIATOR. A SPACEBORNE CRYOCENIC FACILITY OF THIS TYPE WILL ALSO PROVIDE 
AN OPPORTUNITY FOR TECHNOLOGICAL AND SCIENTIFIC EXPERIMENTS INCLUDING THE TESTING OF THE DIMENSIONAL 
STABILITY OF STRUCTURAL MATERIALS UNDERGOING THERMAL CYCLING AND CRITICAL LOW-TEMPERATURE PHYSICS INVESTIGAT 


o o 

t\ X 
*n C? 

O Z 
O y> 
50 r 


ORIil T CHARACTER! STICS 
Geosynchronous Orbit 

( ) Yes 

(X) No 



cl» 

j> G 

Apogee, lu.i 
Inclination, deg 
Nodal Angle, dgg 
l'.sca[>e uv Required, tn/s 

0 

0.0 

0.0 

Perigee, km 

0 

Tolerance +0-0 
Tolerance + 0 - Q 
Epheuieris Accuracy, m 0 

r* f* 


POI NTIHG/ORI EIlTATIOil 

Vieu Direction ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites Uf known) 

Pointing Accuracy, arc-sec 0.00 Field of Viei / (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 

( ) AC ( ) DC 

Power, W Duration, Hr s/Day 


Opera L Lug 

Standby 

Peik 

Voltage, V 


0 

0 


ft 


U 


0.00 

0.00 

0.00 

Frequency , 


Hz 


( ) Continuous 
0 



DATA / C01 il lU HI CAT! Otl§ 




Requ^i 


f 1 


TPSflwc < > Offline 

liner il> t ion/Decr ipt ion Required 
Uplink Required: Command Rate (KBS): 

8 n-lioard . Data Processing Required 
escnption: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (llours/Day): _ Q. 

On-Board Storage (Mbit): 0. 

DaLa Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 0 

Mon-operational Minimum Q 

Heat Rejection, w Operational Minimum 0 

Mon-operational Minimum 0 


Frequency (MHz): 

0.00 


llours/Day 

0.00 


Voice (Hours/Day): 
Other : 

0.00 


Downlink command rate: 

0 

Downlink Frequency 

daiz): 

0.00 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


EOUIPl.EUT PHYSICAL. CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Functiou 

L, u: 0.00 

L, m: 0.00 

Launch mass, kg: 
Consumable Types 
Acceleration Sensitivity, 


( ) External 
(X) Pressurized 
U, m: 0.00 

U, m: 0.00 


(u) 


( ) Remote 
( ) Unpressurized 
H, m: 0.00 

II, ia: 0.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 max: 0.00E+00 


2 ° 
^ 30 


*C O 

O 2 

o £ 

=0 r- 


CREW REQUIRE! 1EHTS 

Crew Size 0 

Task Assignments 




DT 

C 

> O 
r- ro 

'■I A3 

Skills (See Table B) 

1 Skill 1 1 

1 

1 1 1 r 1 



1 Level I I 

1 

1 1 1 1 



I Hours/Day I 1 

1 

1 1 1 1 



EVA ( ) Yes (X) Mo 

Reason 


Hours /EVA 0.00 



SEKVICIIJO/MAIMTEUAMCE 

Service: 

Configuration Changes: 

Interval, days 
Returnables, kg 
Interval, day 
Deliveraoles, kg 

0 

0 

0 

0 

Consumables, kg 
Man hours 

llan/llours Required 
Returnables, kg 

0 

0.00 

0.00 

0 


SPECIAL COMSIDERATIOHS/See Instructions 
THIS TDIi MAS LEEl! lHTEGRATED IIITO BACX2064. 




Boeing-Specific Itiput Data 
”oPS _ CODE 
F 

FT 

FM 

FST 

FS 


P 

PT 

Ptl 

PST 

PS 


MISSIOl! TYPE 
Free Flyer 
( ) Hot Serviced 
) lieuoLe TI1S 
) Remote tianued 

) Serviced at Station (T11S Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform liased 
( ) Hot Serviced 

1 ) Remote T11S 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


Other 

( ) Space Station Based 
( ) Sortie 

SS 

SOR 

COHSTlfUCTIOli/ SERVICING 
> < Low . 

( ) Medium 
( ) lliiili 

COMPLEXITY 


Operations Times 
OTV Up /Down 
OTV or T1 IS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Paper irnciit Ops 
Service Frequency 

days 

days 

days/year 

man-days/year 

man-days/year 

man-days/year 

times/year 

Delta Velocities 

up 

Down 

Aero Return 

0.00 

8:88 


Support Equipment 

Lens> th: 
Length : 

Q.OQ meters 
0.00 meters 

Width: 
Width : 


Mass: 


0 life 


Manifest Restrictions 
(X) Ho Restrictions 
( ) Only with compatible payloads 

( ) Luil^/iave Pocking Module 

Length of Keau Fah 
Humber of AnnendaRes 

Humber of Modules Required to Assemble the Payload 


raeters 

meters 


iisigfeii 


0.00 

8 


o o 

-n 33 


T3 O 
O 2 
O > 
» r 1 

O U 

C 3» 
> G3 
r- m 


3 5 



meters 

meters 



PAYI.OAD ELEMENT NAME CODE 

FLUID MANAGEMENT TECHNOLOGY CACX2017 


C01ITACT 

Name T.I.. 1ABUS 

Address NASA-LEWIS RESEARCH CTR 


( ) Science and Applications (Mon-comu.) 
( ) Commercial 
(Xj Technology Development 
( ) Operations 
( ) Other 

( ) National Security 

Type number (see table A) 16 


Importance of the Space Station to 

Telephone 216/433-4000 X29 this Element 

1 = Low Value, But Could Use 

STATUS 10 “ Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 6 

Desired First Flight, Year 1992 Number of Flights 1 Duration of Flight, Days 0 


t8 J PROVIDE A TECHNOLOGY BASE FOR SYSTEMS REQUIRING STORAGE, ACQUISITION 
AND TRANSFER OF EARTH STORABLES UNDER CONTROLLED 
REDUCED GRAVITATIONAL CONDITIONS. 


DESCRIPTION 

THE MISSIONS PROPOSED WILL PROVIDE THE TECHNOLOGY FOR THE LONG TERM STORAGE, ACQUISITION AND TRANSFER OF BOTH 
SINGLE AND TWO-PHASE FLUIDS. KEY ISSUES REGARDING FLUID MECHANICS, HEAT TRANSFER AND THERMODYNAMICS OF THESE 
COMPLEX PHYSICAL SYSTMS NEED TO BE ADDRESSED. SPECIFIC EXPERIMENTS MUST BE CONDUCTED ON SURFACE TENSION 
SCREEN ACOUISITION DEVICES, 

NOMCRYOCEI?TC FLUIDS. 


POOL BOILING, TWO-PHASE FLOW BOILING, FLUID REORIENTATION AND TRANSFER UTILIZING 


O O 

-n g 

si 

O -TJ 
C > 

gs 

-iilL- 


ORBIT CHARACTER] STICS . 
Geosynchronous Orbit 


ronous 
Apogee, Lm 
Inclination, deg 
Nodal Angle, d v g 
Escape dv Required, u/s 


( ) Yes 
0 

°n 

o.o 


(X) Ho 
Perigee, Uui 


Tolerance + 0 

Tolerance + 0 

Ephemens Accuracy, m 


PO I NT I NG / OR I ENTAT 1 ON . 

View Difectioo . ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 




( ) AC 

( ) DC 
Power , W 

Duration, Hr s/Day 


Operating 

0 

0.00 

( ) Continuous 

Standby 

0 

0.00 

Cottage, V 

8 

0.00 

Frequency, \\z 

0 


IQiH.U HI CATION? 

.utoring Requirements:. . . . 

) Hone ( J Realtime ( ) Offline 

) Encr iption/Decript ion Required 
) Uplink Required: Command Rate (RES): 

) On-Board . Data Processing Required 
Descript ion : 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (Rours/Day): . Q -QQ 

On-Eoard Storage ulbit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KEfs) 0.00 


( ) Other: 


Frequency (l!llz): 0.00 

Hour s/Day 0.00 

Voice (tlours/Day) : 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (MHz): 


TI1LR11AI. 

(X) AcLive 


Active ( ) Passive 

Temperature, deg C Operational Minimum 

lion-operational Minimum 
lieat Rejection, w Operational Minimum 

lion-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIPMENT PHYSICAL .CHARACTERISTICS , , 

Location ( ) Internal ( ) External 

Equipment ID/I'unction (X) Pressurized 

L, m: 7.00 W, in: A. 00 

I., m: 7.00 W, m: 4.00 

Launch mass, kg: 540 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) Remote 
( ) Unpressurized 
11, m: 3.00 

11, m: 3.00 

Return mass, kg: 


Stowed 

De^Jgyed 


min: 0.00E+00 


max: 0.00E+00 


CREU REQUIREMENTS 

Crew Size 2 

Skills (See Table B) 


EVA ( ) Yes (X) No 


Task Assignments 


I Skill 


I Level 


I Hours /Day I 4 


Reason 


Hour s/EVA 0.00 


SERV1 Cl UG/ MAINTENANCE 
Serv ice : 

Configuration Changes: 


Interval, days 
Returnables, fig 
Interval, day 
DeliveraDles, kg 


Consumables, kg 
Man hours 

Man/Hours Required 
Returnables, kg 


SPECIAL CONSIDERATIONS/See Instructions 


Boei ng-Specif ic Input Data 


: 4 

: • 

* 

* 

t 


I II SS I Oil TYPE 
Free Flyer 
( ) Hot Serviced 
( ) Remote TI1S 
( ) Remote tlaimed 

( ) Serviced at Station (TI1S Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Eased 
( ) Hot Serviced 

! ) Remote THS 
) Remote Manned 

3 Serviced at Station (TIIS Retrieved) 

) Serviced at Station (Self-propelled) 

Other 

( ) Space Station Cased 
( ) Sortie 


COIISTRUCTIOM/SERVICIUG COMPLEXITY 
( ) Low 
( ) Medium 
( ) High 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

up 

Down 

Aero Return 


OPS CODE 
F 

FT 

FM 

FST 

FS 


P 

PT 

PM 

PST 

PS 


SS 

SOR 


days 

days 

days/year 
man-days/year 
uan-days/year 
man-days /year 
times /year 


0.00 


8 : 


Support Equipment 

Length: 

Length: 


Mass : 


meters 

meters 


Width : 
Width: 


0 kg 


Manifest Restrictions 
CO Mo Restrictions 
( ) Only with compatible payloads 
Fly-Alone 

Must have Docking Module 


Length of 
Humber 
llutiber 


Ream Fab 


Sf l oci 


'ules Required to Assemble the Payload 


8:88 


meters 

meters 


Height: 
Height : 


0.00 



meters 

meters 





ORIGINAL PAGE IS 
OF POOR QUALITY 


PAYLOAD ELEMENT WALL CODE 

TEST SOLAR- PUMPED 1.ASERS BACX2021 


COliTACT 

Name E.J. C 01 WAY 

Address lAIiCLLY RESEARCH CEIJTER 


Telephone 


STATUS 

( ) Operational 


) Approved ( ) Planned ( ) Candidate (X) Opportunity 


TYPE 

( ) Science and Applications (Hon-comu. ) 
( ) Commercial 
(X) Technology Developiiient 
( ) Operations 
( ) Other 

( ) national Security 

Type number (see table A) 16 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale =1 


Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO DCnOIlSTRATE, CALIBRATE, AND TEST THE OPERATION OF A SOLAR-PUMPED 
LASER USING THE AM-0 SOLAR SPECTRUM AND TO USE A 1.AP.GE, IIICH-OUALITY 
OPTICAL CONCENTRATOR DEPLOYED AND CHARACTERIZED AS AN EARLIER MISSION 
OBJECTIVE. TO PROVIDE A REALISTIC COMPARISON OF SEVERAL SOLAR LASER 
YPES. 


DESCRIPTION 

THE MISSION MILL DEMONSTRATE FOR THE FIRST TIME SOLAR-PUMPED LASING USING THE FULL SOLAR SPECTRUM 
(RATHER THAI! A SIMULATED SPECTRUM). IT MILL PROVIDE FOR THE ACCURATE MEASUREMENT OF SOLAR LASER EFFICIENCY 
WHICH TS SPECTRUM AND TEMPERATURE-DEPENDENT AND DILL PROVIDE FOR LONG-TERM OPERATION TO ASSESS I.ASANT 
STABILITY AND I.ASA11T RECONSTITUTION EFFICIENCY. 

SEE TECHNOLOGY DEVELOPMENT MISSION BACX2056 


O C 

*n 73 

si 

s? 


«o -0 

C > 


> Q 
v PI 


OKU I T CHARACTER I ST I CS 
Geosynchronous Orbit 
Apogee, km 
Inclination, deg 
Nodal Angle, d v g 
Escape JV Required, u/t 


) Yes (X) No 

0 Perigee, km 0 Tolerance + 0 

0.0 Tolerance + 0 

^ ^ Ephemeris Accuracy, m 


8 



POINTING /ORIENTATION 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (it known) 

Pointing Accuracy, arc-sec 0.00 
Pointing Stability (Jilter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 
CO AC 


Opel* a t i ng 

Standby 

Peal: 

Voltage, V 


(X) 1)C 
Power, W 


0 

0 


8 


Duration, lirs/Day 


0.00 

0.00 

0.00 

Frequency , llz 


( ) Earth (X) Any 

Field of View (deg) 0.00 


(X) Continuous 
0 


4 


DATA /CQU1.U DICAT 101.'^ 


n iLoinnj n 
none 

Encripti 




( ) Offline ( ) Other: 


En c r i p L iou /Deer ip t ion Required 
Uplink Required: Command Rate (KBS): 

H n-Coard . Data Processing Required 
ascription: 

Data Types: ( ) Analog ( ) Digital 

1' ilia (Amount): 0 

. 8:88 

Data Dump Frequency (Per Orbit) 0 

Recording Rate (KBPS) 0.00 


Frequency (ldlz): 0.00 

liours/Day 0.00 

Voice (liours/Day ) : 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (I31z): 


THERMAL 

(X) Active 
Temper 


( ) Passive 


juperature, deg C Operational Minimum 

Ilon-op^rational Mini 
?at Rejection, w Operational Minimum 


Mon-operatiortal Minimum 


Maximum 

Maximum 

Maximum 

Ilaxiiiiuiu 


EQUIPMENT PHYSICAL, CHARACTERISTICS , . 

Location ( ) Internal ( ) External 

Equipment ID/Function (x) Pressurized 

L, m: 0.00 W, m: 0.00 

L, ut: O.O0 U, i.i : 0.00 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) Remote 
( ) Unpressurized 
II, u: 0.00 

11, u: 0.00 

Return mass, kg: 


Stowed 

Deployed 


min: O.00E+00 


max: O.OOE+OO 


CREW REQUIREMENTS 

Crew Size ( 

Skills (See Table D) 


EVA ( ) Yes (X) Wo 


Task Assignments 


I Skill 
I Level 


I liours/Day 


Reason 


Hour s/EVA 0.00 


>EKV I Cl IJC / MAI UTEIIAL'CE 
Serv ice : 

Configuration Changes: 


Interval, days 
Returnables, kg 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

Man/Uours Required 
Returnables, kg 


SPECIAL COII SI DERAT1 01IS /See Instructions 




Boeing-Specific Input Data 


WISSIOU TYPE OPS CODE 

Free Flyer 

( ) lioL Serviced F 

( ) Remote TMS FT 

v ) Remote Manned Fli 

( ) Serviced at Station (TMS Retrieved) FST 

( ) Serviced at Station (Self-propelled) FS 

Platform Based 

( ) Mot Serviced P 

! ) Remote TIIS PT 

) Remote Manned , PM 

) Serviced at Station (TMS Retrieved) PST 

) Serviced at Station (Self-propelled) PS 

Other 

( } Space Station Based SS 

( ) Sortie SOU 


CONSTRUCTION/ SERVICING COMPLEXITY 
( ) Lou 
( ) Medium 
( ) High 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
1 VA Service 
F.VA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

«P 
Down 

Aero Return 


days 

days 

days/year 
man-days/year 
man-days/year 
man-days/year 
times /year 


0.00 

8:88 


C O 

^ TO 


"0 

o 

o 

TO 

O 

c 


o 

2 

> 

r- 

■v 

o 

m 

ta 


Support Equipment 

Length : 
Length: 

Mass : 


8:88 £ 

0 k t 


meters 

meters 


Wjdt!i : 
Width: 


Manifest Restrictions 
00 ilo Restrictions 
( ) Only uilli compatible payloads 
l’ly-Aloue 

Must have Docking Module 

Length of Ream Fab 
Mumper of Appendages 

Humber of Modules Required to A.ssciuble Lhe Payload 


0.00 meters 
0.00 meters 


{'eight: 
Height : 


meters 

meters 


.Stowed) 

Deployed) 


0.00 

0 

0 




PAYLOAD ELEMENT NAME CODE 

LASEU-TO— ELECTR I C ENERGY COtlVERS EACX2022 


CONTACT E.J. COIIUAY 

Ilaiae 1IASA-LAUGLEY HESEARCU CENTER 

Acldr ciiti 


Telephone 


STATUS 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity 


( ) Science and Applications (Non-couu. ) 
( ) Conner cial 
(X) Technology Development 
( ) Operations 
( , Other 

C ) national Security 

Type number (see table A) 11 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale - 1 


Desired First Flight, Year: 0 Dumber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO CHARACTERIZE ADD C01IPAUE FOR SPACE OPERATION TOE PERFORMANCE OF LASER 
TO-ELI’.CTRIC POUER CONVERTERS, AND TO DEMONSTRATE SHORT-RANGE LASER- 
POWER TRANSMISSION 111 SPACE. 


DESCRIPTION 

USINC A SOLAR-PUMPED LASER DEPLOYED AND CHARACTERIZED UNDER AN EARLIER MISSION OBJECTIVE (SEE PAYLOAD 
BA CX 20 56 ) , TRANSMISSION OVER THE LONGEST SPACECRAFT DIMENSION HILL BE PERFORMED AND THE INTENSITY 
ATTEND AT THE CONVERTER SITE MEASURED. AN ASSESSMENT OF CONVERTER PERFORMANCE, EFFICIENCY, STABILITY 
OR LONG-TERM OPERATION AND RESISTANCE TO ENVIRONMENTAL INTERFERENCE OR DEGRADATION 1JILL BE PERFORMED 
OR A SET OF CONVERTORS. 

SEE TECHNOLOGY DEVELOPMENT MISSION BACX2056. 


ORBIT CHARACTERISTICS 

Geosynchronous Orbit ( ) Yes (X) No 

0 Perigee, lua 0 

|i °-8 

ired, m/s 0.0 


Ivlil 

fesM&rs: i 

Escape dV Requ 


Tolerance + 

Tolerance + 

Epheuens Accuracy, 


: l 




po in'i’inc/QRi fetation 

1)1 lectio 


View Direction 
Truth Sites (if known) 
Pointing Accuracy, arc-sec 
pointing Stability (Jiltcr) 
iccial Restrictions (Avoid 


Restrict 


( ) Inertial 

0.00 

, arc-sec/sec 
ance) 


( ) Solar 


0.00 


( ) Earth (X) Any 

Field of View (deg) 0.00 


O O 
-n g 

-a o 

05 

o 

30 r 

o -o 

c 3? 

~TT\ 

3s 


POUER 

(::) ac 


(X) 1)C 
Power, W 


Duration, Nr s/Day 


Operating 0 

8 


0.00 

8:88 


(X) Continuous 



O.OOE+OO 


min 


SERVICIUG/HAIIITEUAIICE 

Service: 


Configuration Changes: 


Interval , days 
Returnables, l;g 

ISISSinliJ t s 


SPECIAL COilSIDERATIOHS/See Instructions 
TlilS illSSIOli IIITEC RATED WITH BACX2021. 


Consumables, kg 0 
Han hours a 0.00 
Man/Ilours Required 0.0Q 
Returnables, kg 0 


Frequency, Hz 


Task Assignments 
T ~SUiIl ] T 

I Level I I 

I Hours /Day I I 

Reason 


Hours /EVA 0.00 


DATA/COlilJHUI CATIOUS 
I .oni Lor mg Requi 


( ) Hone 


equipments: 

( ) Realtime 


H Eu cr ip t ion /Deer ip t ion Required 

Uplink Required: Command Rate (RI 

On-Board Data Processing Required 


( ) Offline ( ) Ollier: 


Description: 

Data Types: ( ) Analog ( ) Di 

five w“?Hour s/Day): 0.o8 

On-Doard Storage (libit): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


Frequency Oniz): 0.00 

llours/Day 0.00 

Voi i (llours/Day): 0.00 

Other : 

Downlink command rate: 
Downlink Frequency U31z): 


Active ( ) Passive 

Temperature, deg C Operational Minimum. 

Nbn-operational Minimum 


Heat Rejection, w 


Operational Minimum 
lion-operational Minimum 


EQUIPMENT PHYSICAL CHARACTERISTICS 
location ( ) Internal 

Equipment ID/FuncLion 

L, m: Q.QO 

I., m: 0.00 

Launch mass, kg: 
Consumable Types 
Acceleration Sen 


( ) External 
(X) Pressurized 
U, m: Q.QO 

II, io : 0.00 

0 


ensitivity, (g) 


Maximum 

Maximum 

Maximum 

Maximum 


( ) Remote 
( ) Unpressurized 
H, m: Q.QO 

II, a: 0.00 

Return mass, kg: 

: 0.00E+00 iua> 


Stowed 

Deployed 

0 


T5 Q 

o 2 

O p 

to r 


EVA ( ) Yes (X) Ho 


CREU REQUI PELLETS 

Crew Size 0 

Skills (Sec Table C) 


i 

I 

A 

• 

I 

* 


\ 


J 

v 


Boeiug-Specif ic Input Data 


III SSI Gil TYPE 
Free Flyer 
( ) llo L Serviced 
( 5 Remote TIIS 
( ) Remote Manned 

( ) Serviced aL Station (TIiS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

Fll 

FST 

FS 


Platform Based 

! ) Rot Serviced 
) Remote TIIS 
) Remote Iiauued 

) Serviced at Station (TUS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Other 

( ) Space Station Cased 
( ) Sortie 

C0IISTRUCTI01I/ SERVICING C01IPLEXITY 
( ) Lou 
( ) Medium 
( ) High 


P 

PT 

PI1 

PST 

rs 


ss 

SOR 


Operations Times 
OTV Up/Doun 
OTV or TIiS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


days 

days 

days/year 

man-days/year 

wan-days/year 

man-days/year 

tiuies/year 


Delta Velocities 

Du 

Down 

8:88 

Aero Return 

0.00 

Support Equipment 

Length: 

Cl ,00 meters 

Length: 

0.00 meters 


Width: 0.00 meters 

Width: 0.00 meters 


Mass: 0 kg 

Manifest Restrictions 

S R) llo Restrictions 

) Only with compatible payloads 
) Fly-Alor.e 

) Must have Docking Module 


Height : 
Height : 


0.00 meters (Stowed) 

0.00 meters (Deployed) 


Length of Ream Fab 
Humber of Appendages 

[lumber of Modules Required Lo Assemble the Payload 


0.00 

0 

0 


ORIGINAL PAGE 19 
OF POOR QUALITY 


PAYLOAD ELEMENT NAME 

solar-sustained plashas 


C01ITACT 

Name E.J. CONWAY 

Address LANGLEY CONTACT 


Telephone 

STATUS 

( ) Operational ( ) Approved 


CODE 

EACX2023 


( ) Planned ( ) CandidaLe (X) Opportunity 


TYPE 

u 


Science and Applications (Non-cornu. ) 
Commercial 


Technology Development 
Operations 
Other 

. Mational Security 
Type number (6ee table A) 


I 


11 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale = 1 


Desired First Flight, Year: 1996 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO DEIiOHSTEATE. CONTAIN, ADD CHARACTERIZE SOLAR- SUSTAINED I’LASIIAS ADD 
TO OPERATE, ASSESS, ADD REFINE 10111 ELECTRIC POWER GENERATION ID SPACE 
ADD PLASiiA THRUSTER PERFORllAIICE. 

REFER TO TO DO. 2056 


DESCRIPTION 

CONCENTRATED SUNLIGHT WILL EXCITE A PLASIIA. CHARACTERISTICS OF THE PLASMA ADD ITS CONTAINMENT SYSTEM WILL 
BE ASSESSED IN TERMS OF THEORETICAL PERFORMANCE ADD PRIOR TERRESTRIAL TESTS. AFTER SUITABLE CONTROL ADD 
UNDERSTAliniNG DAVE REED ACHIEVED, THE PLASMA WILL BE USED 111 IBID ELECTRICAL GENERATING SYSTEMS TO IDENTIFY 
THEIR SPACE FEASIBILITY ADD OPERATING CONSTRAINTS. THE PLASMA WILL ALSO BE ASSESSED AS THE EXHAUST 
MEDIUM FOR THERMAL PLASMA THRUSTERS AND FOR MPD THRUSTERS. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, lua 
Inclination, deg 
Nodal An-le, dgg 
Escape dv Required, r.i/ s 


( ) Yes (X) Do 
0 Perigee, Urn 
0.0 

0.8 


POINTING/ ORIENTATION 

View Direction „ ( ) Inertial 

Truth Sites (if known) 

Poiuting Accuracy, arc-sec 0.00 
Pointing Stability (Jitter), arc-sec/sec 
Special Restrictions (Avoidance) 


( ) Solar 

0.00 


POWER 

(::) ac 


Operating 

Standby 

Softage, 


V 


(X) DC 

Power, W Duration, llrs/Day 


0 

0 


8 


Fr 


0.00 

0.00 

0.00 

equency, Hz 


Tolerance +0-0 
Tolerance +0-0 
Epheraeris Accuracy, m 0 


( ) Earth (X) Any 

Field of Vieu (deg) 0.00 


O ° 

-n 2 
T> o 
O 

O i 

33 r- 


C > 

> o 

3 2 


(X) Continuous 
0 


DATA/CQI il HH.I1 CATIOIISJ 

n iLormg Requirements:. . . . 

Hone . t ) Realtime ( ) Offline 
liner iption/Decript ion Required 
( ) Uplink Required: Command Rate (KBS): 

( ) On-Board . Data Processing Required 
Descript ion : 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (Hour s/Day) : . . Q .00 

On-Board Storage v fib it): 0.00 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 
0 


Frequency (l31z): 0.00 

Hour s/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 0 

Doi/nlink Frequency (I3lz): 0.00 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

. llon-operatiouql .Minimum 

Heat Rejection, w Operational Minimum 

Mon-operational Minimum 


0 

8 

0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

8 

0 


* 


LOU I PMLUT PHYSICAL , CHARACTER 1ST I CS 
Location ( ) Internal 

Equipment ID/Function 

I., m: 6.00 

L, m: 6.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(x) Pressurized 
BL m: 2.00 

W, m: 2.00 

99 


IS 


Remote 

Unpressurized 

u, ms l .00 

11, m: 1.00 

Return mass, kg: 


Stowed 

Deplgyed 


min: 0.00E+00 


max: 0.00E+00 


CREU RHOUIREIiEHTS 
Crew Size 


O O 
-n ^ 

— 


Task Assignments 


\ , . 
, Skills (See Table B) 

I Skill 

13 1 1 

i 1 

f 1 

i 

I Level 

13 1 1 

1 1 

1 I 


1 llours/Day 

14 1 I 

1 1 

1 1 

EVA (X) Yes (X) Ho 

k . , if || || 1 1 || , 

Reason SOLAR 

C011CEHTRAT0R 

llours/EVA 

0.00 


SERVlCIUC/l'AUITLUAUCE 

Service: 

Configuration Changes: 


Interval, days 
Returnablcs, kg 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/llours Required 0.00 
Returnablcs, kg 0 


SPECIAL COUS I DERATIONS/ See Instructions 

COMBI HE THIS MISSIOil WITH BACX200G i BACX2012 OH A POUER SYSTEMS TECl'.HOLOCY PLATFORM. 


PAGE 

quality 



> » t 


Eoeing-Specif ic Input Data 


MISSION TYPE 
Free Flyer 
( ) UoL Serviced 
) Remote TUS 
) Remote tianned 

) Serviced at Station (TtiS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Platform Rased 
( ) Rot Serviced 

! ) Remote TliS 

) Rei.iofe liauned . 

1 Serviced at SLation (TUS Retrieved) 

) Serviced at Station (Self-propelled) 


n 


)tlier 

, , Space Station Based 
( ) Sortie 


CONSTRUCTION /SERVICING COMPLEXITY 
( ) Lou _ 

( ) Med i ui.i 

( ) High 

Operations Times 
OTV Up /Down 
OTV or TUS on Orbit 
Mission l/se 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 

«P 

Down 

Aero Return 


OPS CODE 
F 

FT 

FM 

FST 

FS 


P 

PT 

PH 

PST 


SS 

SOR 


days 

days 

Jays/year 
man-days /year 
man-days/year 
man-days/year 
times /year 


0.00 

8:R8 


O O 

•n jo 

T O 

Q 2 


o 

33 

a 

c. 

> 


rr 

-o 

7* 

O 

m 


3 s 


Support 


Equip., teuL 

Length: 

Length: 


Mass : 


meters 


meters 


0 kg 


Manifest Restrictions 
(".) Mo Restrictions 

) Only with compatible payloads 
) Fly— Alone 

) Must neve Docking Module 

Length of Ream Fab 
Lumber of /*pi t oudages 
Lumber of ibfiules Re 


Width: 

Width: 


equired to Assemble the Payload 


8 .00 meters 
.00 meters 


Height : 
Height: 


8:88 


meters 

meters 




0.00 




- - - PRICE 
ELECTRONIC 


HATE 7-MAR--83 


TIME 1 S : *- 
(283010) 


SOLAR SUSTAINED PLASH AS 


PROTOTYPE QUANTITY 


3 • 000 


UNIT UE i or-, i 
UNIT VOLUME 


PROGRAM COST ( % 1000) 
ENGINEERING 
i.Rni TING 
DESIGN 
SYSTEMS 
PROJECT MGMT 
DATA 

SUBTOTAL ( ENG ) 

MANUFACTURING 
PRODUCTION 
PROTOTYPE 
TOOL-TEST EQ 

SUBTOTAL ( MF G > 

TOTAL COST 


DEVELOPMENT 

3 A i . 
1267. 
302. 
689 . 
76. 
2696 . 


1705. 
1116. 
2B21 . 



i 

FILENAME. REII2.ini 


MODE 1 


M % 0 0 

QUAN T I T i : NHA 1 


{ 

s 1 *!;*i 

TOTAL COST 

. 


mm 

361 . 


f 

- 

1267. 

O O 




■n 50 


6a?. 

TJ © 

f 

- 

76. 

O z 



2696 . 

O Ja 
» r* 

O TJ 




c > 





! 

- 

i. UJ. 

. . m* , » 

;:io, 

.3a 

• 

2621 . 



— 

5517. 


i 

J 



.It _ i 


s us TAXIED r,n^Ai 
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- s? . * OF POOR QUALITY 

CwiuTfkwHZw i .1. 

TIftE U .*i J *l--« ».l£: 

. 283-*;c 
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wit I it 
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w£ vtLur M£n t 
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3 v 2 . 

•69. 
74. 
3474 • 


r k3wl :::: i 


3 31 

*k: 


-ii'iiLFACTwR 2 iu 
r l jit UW T 1 3 i«i 


_ 

r* 5 nnrfe 


1705 . 

;w 5 b*T£»r Eu 


Ills. 

; ji T 1 ^ ml iiirQ) 

2321 . 

rjr .w :c«t 


3317 . 

l.&n * i*l L r 1 A 3 

ILICTROMIC 

n.CrtANiCnO 

JfctUli 

10 1 000 . 

210.000 

.ElilITY 

42.300 

O.o 4 d» 

r j . wOrtr i»£.< 1 7 Y 

10.357 

7.300 

.i£* lESIG. 

0.100 

0.500 

..'liCit n£r£*«T 

0 . 000 

0.000 

uu- II* fl£.N 7 CtHaa 

•«»(> 


i r: 7 £ jr.i 7 1 lit *•£'•£•. 

0.0 

0 • 0 
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PAYLOAD LLEIiLI.'T HALL CODE 

LASER COlUi L TRACKING DEVELOP EX BACX2025 


COIITACT 

Rauc 

Address 


JAIiES E. RANDOLPH II/S 156-220 
JPL - A000 OAK GROVE DR. 
PASADKIIA , CA 91109 


Telephone 213/356-2732 


STATUS 


( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity ^ _ Scale = 0 


y Science. and Applications (lion- comm.) 
Commercial 

Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Type number (see table A) 12 

Importance of the Space Station to 
this Element 

1 = Lov/ Value, But Could Use 

10 = Vital 


Desired First Flight, Year: 


Humber of Flights 


Duration of Flight, Days 


OBJECTIVE 

TO PROVIDE THE TEC11H0L0GY BASE FOR THE DEVELOPMENT OF MEDIUM- RANGE 
( <10 I'M) , LOU P01IER (<100 MU) SOLID STATE USER COMMUNICATION LINKS 
USING SPACE BASED USER OPTICAL TECHNOLOGY. IN ADDITION, THE EXPERIMENT 
WOULD ENABLE THE DEVELOPMENT AND TESTING OF A VLSI SUPERWAFER USER 
ARRAY. 


DESCRIPTION 

THE EXPERIMENT WOULD UTILIZE "NODE" ASSEMBLIES CONTAINING USER SUPERWAFERS. "NODES" WOULD BE PLACED ON 
VARIOUS SPACE STATION APPENDAGES AND TELEOPERATOR. TESTS OF THE COIDiUNICATION LINK BETWEEN THE SPACE STATION 
AND A TKLEOPEKATOR FOR VARIOUS ALTITUDES AND RANGES WOULD INCLUDE ACQUISITION AND TRACKING TESTS ALONG WITH 
MEASUREMENTS OF BIT ERROR PERFORMANCE. THE EXPERIMENTS WOULD VERIFY THAT SPHERICAL COMMUNICATIONS COVERACE 
IS POSSIBLE AROUND THE SPACE STATION. THE EXPERIMENTS WOULD REQUIRE ADAPTIVE EXPERIMENTAL NODE PLACEMENT. 


ORBIT CHARACTERISTICS . 
Geosynchronous Orbit 
Aipogce, la.i 
Inclination, deg 
Nodal Angle, deg 
Escape dV Required, m/s 


( ) Yes 
500 


(X) No 
Terigee, luu 


Tolerance + 

Tolerance + 

Ephemens Accuracy, u 


O 2 

~e~~ 
» n 
O 71 

c: > 

3> O 


POI NTI 1IC/ORI NUTATION 

View, Dived ion , , ( ) Inert i 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of View (deg) 


POWER 

( ) AC 


C|y(ii.‘ «i L 1 ll t 
Standby 

CsiL,... 


(X) DC 
Power , W 


Duration, llr s/Day 


(X) Continuous 


Frequency, Hz 


• L, 



DATA/CQi J .li I ! I CAT 1011? 

PTfte"' 1 - ( ) Offline 

( ) Encriptiou/Decriptiou Required 
( ) Uplink Required: Command Kate (KBS): 

(X) On-Board . Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Fil ui (Amount): 

Live TV (Hour s/Day): . 

On-Board Storage \t.Lit): 

Data Dur.ip Frequency (Per Orbit) 

Recording Rate (KBPS) 


0 tber : 

Frequency (UIz): 

Ilours/Day 

Voice (llours/Day) : 

Other: 

Dounlinl; command rate: 
Downlink Frequency (Ulz) 


THERMAL 

( ) Active (X) Passive 

Temperature, deg C Operational Minimum 

. Uon-operationql .Minimum 

Heat Rejection, w Operational Hiniuum 

lion-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EOUI PKKt.’T PllYS I CAL . CHARACTER 1 ST1 CS 
Location ( ) Internal 

Equipment ID/Function 

L, m: 1.00 

L, m: 1.00 

Launch mass, kg: 
Consumable Types 
Acceleration Sensitivity, 


(X) External 
( ) Pressurized 


U , m : 
W. u: 

loo 


1.00 

1.00 


(g) 


( ) Remote 

(x) Unpressurized 

11 , m: 1.00 Stowed 

H, m: 1.00 Deployed 

Return mass, kg: 

rain: 0.00E+00 max: 0.00E+00 


CREW REQUIRE! (GUTS 

Crew Size Task Assignments 

Skills (See Table D) I Ski ll ] 0 j ] j ] T 

I Level I 3 I I I I I 


EVA ( ) Yes (X) Ho 


Ijiours/Day |_l 1^ I I I 

Reason Uours/EVA 


SERyiCIUG/MAIUTEHAIICE 

Service: Interval, days 

Returnables, leg 

Configuration Changes: Interval, day 

Deliverables, kg 

SPECIAL COIIS I DERATIONS /See Instructions 


Consumables, kg 
Man hours 

Man/llours Required 
Returnables, kg 




ORIGINAL PAGE 19 
of' poor quality 


Koe iii 2 .~ s l>ec if ic Input Data 


HISSIOl! TYPE 
Free Tlyer 

! ) t!ot Serviced 
) Remote TIIS 
) Remote Manned 

) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 


Platfona Eased 
( ) Rot Serviced 

i ) RewoLe TIIS 

) Remote tianned , . 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

Ft! 

FST 

FS 


P 

PT 

PH 

PST 

PS 


Other 

(X) Space Station Rased 
( ) Sortie 


SS 

SOR 


COMSTRUCTIOH/SERVICIIIG COIIPLEXITY 
( ) Lou _ 

( ) Medium 
( ) High 


Operations Times 
OTV Up /Down 
OTV ur TIIS on Orbit 
Mission flse 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


days 

days 

days/year 
rnan-d ays /year 
uian-days /year 
50 laan-days/year 
times/year 


Delta Velocities 
Down 

Aero Return 


Support Equipment 

Length: meters Width: 

Length: meters Width: 

liass: leg 


Manifest Restrictions 
(X) ilo Restrictions 

Only vjith compatible payload;. 
Fly-Alone 

Rust have Docking Module 


V A ) 

H 


Length of Ream Fab 
{jumper of Appendages 

Ihu.iber of Modules Required to Assemble the Payload 


meters Height: 

meters Height: 


meters 

meters 


(Stowed) 

(Deployed) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


PAYLOAD ELEMENT NAME 
liULTI-PUEQ lilGIl G A III ANTENNA 


CODE 

BACX2026 


CONTACT 

Name 

Addl'USS 


JAMES E. RANDOLPH 
JPL, 4800 OAK C.RO’ 
PASADENA, CA 9111 


11/S 156-220 
(E DR 


TYPE 

( ) Science and Applications (Hon-comu. ) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Type number (see table A) 10 


Importance of the Space Station to 

Telephone 213/354-2732 this Element 

1 = Lou Value, But Could Use 

STATUS . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 8 


Desired First Flight, Year: 1996 Humber of Flights Duration of Flight, Days 


OBJECTIVE 

TO DEVELOP THE TEC111I0L0GY BASE FOR DUAL FREQUENCY HIGH CAIN MULTI- 
FRLf'UENCY ANTENNAS 


DESCRIPTION 

THE EXPERIMENT MILL CONSIST OF A MULTI-FREQUENCY ANTENNA WITH MECHANICAL APERATURE CONTROL AND LIMITED 
ELECTRONIC STEERING OF THE COMPOSITE BEAM TO COMPENSATE FOR FINE ERRORS OF APERATURE MOTION AND MOVEMENT 
OF THE SPACE STATION. THE EXPERIMENT WILL DEMONSTRATE COliPOSITE PATTERN CONTROL AND STABILITY UllEH 
COMMUNICATING WITH SPACECRAFT IN SYNCHRONOUS ORBITS. C01QIUNICATI0NS LINKS MILL BE INVESTIGATED, FREQUENCY 
OPTIONS 1/ILL BE STUDIED, AND OPTIMUM COMBINATIONS WILL BE IDENTIFIED. FREQUENCY SELECTIVE REFLECTORS, DICHRO 
SCREENS, MULTI-FREQUENCY ANTENNAS WITH MECHANICAL APERATURE STEERING AND ELECTRONIC PATTERN STABILIZATION 
WILL RE DEVELOPED. AN ENGINEERING MODEL OF THE MULTI-FREQUENCY ANTENNA WILL BE TESTED IN SPACE. 


ORBIT CHARACTERISTICS . 
Ceosyuchronous Orbit 
Apogee, lna 


Inclination, deg 
Nodal Angle, d v g 
I.scapc ilv inquired, u/s 


( ) Yes (X) No 
500 Perigee, lau 
28.5 


500 


Tolerance + 

Tolerance + 

Ephemens Accuracy, u 


O o 

*3 

SI 

.j£Ln_. 

o -v 

c £ 

S & 
r **» 


is 


PO I NT I lit; / OR I ENTAT ION 

View Direction . ( ) Inertial ( ) Solar 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 

Pointing Stability (Jitter), arc-sec/sec 

Special Restrictions (Avoidance) 

POWER 

( ) AC (X) DC 

Power, W Duration, Hr s/Day 

Operating 1000 12.00 

Standby 
Peak 

Voltage, V 


( ) Earth (X) Any 

Field of View (deg) 


(X) Continuous 


Frequency, Ila 




i 


DATA/COMMU(1ICATIOII$ 

n'fcSSS" 4 * < ) Offline 

( ) Eucript ion/Decr ipt ion Required 
( ) Uplink Required: Command Rate (KBS): 

(X) On-Board . Data Processing Required 
Description : 

Data Types: ( ) Analog (X) Digital 

Film (Amount): 0 

Live TV (llours/Day):. . 

On-Board Storage (Mbit): 

Data Duup Frequency (Per Orbit) 

Recording Rate (KBPS) 


( ) Offline ( ) Other: 


Frequency (Ulz): 
llours/Day 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (tillz): 


THERMAL 

( ) Active 


Temperature, deg < 
Heat Rejection, w 


(X) Passive 

, deg C Operational Minimum, 

lion-opera t ion^ 1 . Minimum 
ion, w Operational Minimum 

Mon-operational Minimum 


Maximum 
Max j mum 
Maximum 
Maximum 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 


Equipment ID/Function ( ) Press 

L, ra: 1.00 M, m: 

L, ra: 3.00 W, u: 

Launch mass, kg: 100 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) External 
( ) Pressurized 
U, m: 1.00 

VI, Wo 3.00 


i ) Remote 
X) Unpresi 


(X) Unpressurized 
II, m: 1.00 Stowed 

II, ra: 1.00 Deployed 

Return uass, kg: 0 


rain: O.OOE+OO 


max: O.OOE+OO 


CRKU REQUIREMENTS 
Crew Size 

Skills (See Table B) 


i'.VA (X) Yes ( ) Ho 


Task Assignments 


I Skill 


I Level 


llours/Day 


Reason IMSTALLATIOII 


Hours /EVA 


SERVI CI1JG/MAI1ITEHAIICE 
Service : 

Configuration Changes: 


Interval, days 
Returnables, l;g 
Interval, day 
Deliverables, kg 


Consumables, kg 
Man hours 

Man/llours Required 
Returnables, kg 


SPECIAL COilSIUERATIORS/Gee Instructions 


Eoeiug-Specif ic Input Data 


KISS I Oil TYPE 
Free Flyer 
( ) I!oL Serviced 
) Remote TKS 
) Remote Manned 
) Serviced at Station 
( ) Serviced at Station 


(TI1S Retrieved) 
(Self-propelled) 


Platform Based 
( ) Hot Serviced 
( ) Remote TKS 
( } Denote llauned 

( ) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


ors CODE 
F 

K 

1ST 

FS 


P 

I»T 

pi: 

PST 

PS 


Space Station 
Sortie 


Based 


SS 

SOR 


CONSTRUCTION /SERVICING COMPLEXITY 
(X) l.ou. 

( ) Medium 
( ) Nigh 


Operations Tines 
OTV Up /Down 
OTV or TilS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 


Delta Velocities 

UP 

Down 

Aero Return 


days 

days 

180 days/year 

nan-days/year 

man-days/year 

uan-days/year 

tines/ycar 


Support 


Equipment 

Length : 
Length : 

Mass : 


net era 
meters 


>•8 


Manifest Restrictions 
(X) No Restrictions 
( ) Only with compatible payloads 




ue 

ve Dock l nr. 


Module 


Uidth: 

Uidth: 


meters Height: 

meters Height: 


Length of Dean Fab 
Number of Appendages 

lluuhcr of Modules Required to Assemble the Payload 3 


meters (Stowed) 

meters (Deployed) 


ORIGINAL PAGE 13 
OF POOR QUALITY 


payload element naiie cope 

LASER PROPULSION TEST BACX202S 


CONTACT 

l!ai<>e E.J. CONWAY 

Address NASA-LANGLEY RESEARCH CENTER 


TYPE 

( ) Science and Applications (llon-couu.) 

( ) Coroner cial 

(x) Technology Developraent 

( ) Operations 

/ \ • ( ) Other 

( ) national Security 

Type number (see table A) 13 


3 



V 


Importance of the Space Station to 

Telephone this Elemeut 

1 = Lou Value, But Could Use 

STATUS v , . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale ■ 5 

Desired First Flight, Year: Humber of Flights Duration of Flight, Days 


OBJECTIVE 

TO MEASURE Till; THRUST A1ID SPECIFIC 1I1PUL5E OF ONE OR MORE IASER 

rr.oruLsioii systems, and to assess the adequacy of ground-based 

MEASUREMENTS, AND TO TEST THE LIFE EXPECTANCY OF A LASER ENGINE. 


O O 

**» X 

^--O. 

DESCRIPTION S Z 

THE MISSION MILL BE THE FIRST SYSTE1IS-LEVEL TEST OF LASER PROPULSION IN SPACE. IT WILL TEST THRUST AND g 

SPECIFIC IMPULSE AS WELI AS SYSTEM CHARACTERISTICS SUCH AS STEADY-STATE WALL TEMPERATURE. PROPELLANT n 

IASS FLOW RATE. A HIGH-POWER LASER, EITHER SOLAR-PUMPED OR ELECTRICALLY PUMPED, WILL BE REQUIRED FOR THIS O "V 

MISSION. LIFE TESTS WTI.L BE PERFORMED. CE 3* 

SEE TECHNOLOGY DEVELOPMENT MISSION BACX2056. , 

3s 


* 


J 

ORBIT CHARACTER I STI CS . 
Ceocyitchronous Orbit 

( ) Yes (X) No 





Apogee, la^ 

0 Perigee, km 

0 

Tolerance 

+ 0-0 


Inclination, deg 

0.0 


Tolerance 

+ 0-0 


Nodal Angle, deg 
Lscapc civ Required, u/s 

0 


Ephemens 

Accuracy, u 0 

u 

0.0 



i’Oli IT' 1 1 1C / OR 1 LH TAT 1 01 1 

View Direction ( ) Inertial ( ) Solar ( ) Earth (X) Any 

TruLh Sites (if known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


powei; 

(X) AC 


Oporat ing 

StandLy 

Peal. 

voltage, V 


O;) DC 
Power, l: 


0 

0 


8 


Duration, Urs/Oay 


0.00 

0.00 

0.00 

Frequency, llz 


(X) Continuous 
0 


data /co* iMuuica t ion 5 

Moniloi : j ug Requirements : . , . 

( ) Ilcuo.° ' t ) Realtime ( ) Offline 
( ) Encr iptiou/Decr iption Required 
( ) Uplink Required: Command Rate (KBS): 

( ) On-Board . Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (Ilours/Dav) : . . Q .00 

On-Board Storage lllbit): 0.00 

Data Duup Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


) Other: 
0 


Frequeucy (Ulz): 0.00 

Hours/Day 0.00 

Voice (llours/Day) : 0.00 

Other: 

Downlink command rate: 0 

Down l ink Frequency (kHz): 0.00 


THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 0 

Don-operational Minimum 0 

lieat Rejection, w Operational Minimum 0 

Mon-operational Minimum 0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

0 

0 

0 


% 

n 

f 

l) 


EQUIPMENT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, m: 0.00 

L, m: 0.00 

Launch mass, kg: 


( ) External 
(x) Pressurized 
U, m: 0.00 

U, m: 0.00 

0 


HS: 


Consumable types 
Acceleration Sensitivity, (g) 


I emote 

Unpressurized 
11, m: 0.00 

II, m: 0.00 

Return mass, kg: 


Stowed 

Deployed 


min: 0.00E+00 


max: 0.00E+00 


CULM REQUIUEMEHTS 

Creu Size 0 

Skills (See Table B) 


O O 

■n » 

TJ 5 

O z 

-CLii. 


Task Assignments 

I Skill I 

I Level I 

I llours/Day | 


30 _ 

O U 

c > 

1> o 

C m 

U. Za 



EVA ( ) Yes (X) Do 

Reason 


Hours /EVA 0.00 



1 

SEkVICIUC/MAIIITEllAlICE 
Serv ice : 

Interval, days 
Returnables, Kg 

0 

0 

Consumables, kg 
Man hours 



•1 

0 

0.00 



Configuration Changes: 

Interval, day 
Del iveraDles, kg 

0 

0 

Man/IIours Required 
Returnables, kg 

0.00 

0 



SPECIAL COMSIDERATIOMS/ See Instructions 

THIS MISSI0I1 CCIiBIIIED WITH BACX2021 ADD BACX2022 (REFER TO 
BACX2C21 FOR DESCRIPTIOIi) 





Eocing-Spec if ic Input Data 

’6ps _ code~" 

F 

FT 

FI! 

FST 

FS 


P 

PT 

PI! 

PST 

PS 


TYPE 
Fret Flyer 


( 


Hot Serviced 
Remote TilS 
Remote Manned 

Serviced at Station (TIB Retrieved) 
Serviced at Station (Self-propelled) 


Platform Rased 
( ) Hot Serviced 

! ) Remote TIIS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 


n 


titer 

Space Station Based 
Sortie 


CONSTRUCTION/ SERVICING COMPLEXITY 
( ) Lou. 

( ) Medium 
( ) lli&h 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 
Up 
Down 

Aero Return 


SS 

SOR 


days 

days 

days/year 
man-days/year 
man-days /year 
man-days/year 
times/year 


0.00 

8 : 


SS 

o! 

SP 

o *t» 
C > 

PS 

3a 


Support Equipment 

Length : 
Length : 

Mass : 


(j.gO meters 


meters 
0 kg 


Width: 

Width: 


Manifest restrictions 
No Restrictions 
Only with compatible payloads 
Fly-Alone 


(X) 

M 


Length 

Number 

Number 


M. A. J aiu II 

Must Lave Docking Module 

of Beau Fab 
of Appendages 

of Modules Required to Assemble the Payload 


0.00 meters 
0.00 meters 


Height : 
Height : 


0.00 meters 
0.00 meters 


(Stowed) 
(Deployed) 


0.00 


0 - 


PAYLOAD HLI'.l .1.1 IT NAME 
lAJlirUl^TOi. CONTROLS TECH 


CODE 

EACX2030 


CONTACT 

Home 

Address 


JACK PKllllIKCTOti/A.J. UCHITEL 
HASA-LAliGLEY RESEARCH CENTER 


TYPE 

0 


Science and Applications (Mon-cornu.) 
Commercial 


Technology Development 
( ) Operations 
. . .( ) Other . 

( ) National Security 

Type nuuber (see table A) 14 


Importance of the Space Station to 

Telephone this Element 

1 = Lou Value, But Could Use 

STATUS , , % , % . , v , 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 


Desired First Flight, Year: 


Humber of Flights 


Duration of Flight, Days 


OBJECTIVE 

1) DETERMINE THE CHARACTERISTICS AND LIMITATIONS OF INTERACTIVE AND 
ADAPTIVE CONTROL TECHNOLOGY APPLIED TO SPACE TELEOPERATOR SYSTEMS. 

2) TO DEVELOP A QUANTITATIVE DATA BASE WITH WHICH TO COMPARE AMD PREDICT 
TASK PER FORI JUICE WITH TELEOPERATIOH AND IH A SPACE SUIT. 


DESCRIPTION 

A LIGHTWEIGHT LOW-INERTIAL DUAL-ARM MANIPULATOR SYSTEM WILL BE ATTACHED TO THE SPACE STATION OR ASSOCIATED 
STRUCTURE. THE MANIPULATOR SYSTEM 1/ILL BE CONTROLLED FROM A TELEOPERATOR CONTROL STATION IN T1IE SPACE 
STATION, THROUGH A COMPUTER INTERFACE, USING BOTH SUPERVISORY AND DIRECT CONTROL MODES. INITIALLY, THE 
MANIPULATOR SYSTEM WILL BE 111 A SPACE STATION LABORATORY. TESTS WITHIN THE LABORATORY WILL INCLUDE EVALUATIO 
OF SYSTEM F.ESPONSE-TO VALIDATE GROUND BASED MODELS, TO IDENTIFY SYSTEM PARAMETERS, AND TO DEVELOP ADAPTIVE 
CONTROL ALGORITHMS FOR ZERO-G OPERATIONS. EXPERIMENTS WILL PROVIDE DATA ON OPERATOR RESTRAINTS. WORKLOAD, 
MOBILITY. AMD RESPOI1SE TO BILATERAL FORCES. BAS ELI ME TESTS WILL BE COI1DUCTED TO COMPARE TASK PERFORMANCE 
USING Tilt TELEOPERATOR WITH PERFOU1ANCE IN A SPACE SUIT. IN ADDITION TO TESTS WITHIN THE SPACE STATION THE 
TELCOPCEATOR SYSTEM WILL BE ATTACHED TO A CARRIER VEHICLE SUCH AS T1IS TO DEVELOP THE TECH AND INTEGRATED PRO 


OR BIT CHARACTER I STI CS 
Geosynchronous Orbit 
A ogee, lu.i 
Inclination, deg 
Kodul A^gle, deg 
Escape uV Required, m/s 


) Yes 


0 

0.0 



(X) No 
Perigee, km 


0 


PO 1 1JTI 1 1C / OKI E1ITATI ON 



known ) 


( ) Tncrtial 


Pointing Accuracy, arc-sec 0.00 
Pointing Stability (JiLter), arc-sec/sec 
Social Restrictions (Avoidance) 


( ) Solar 


0.00 


POWER 

(:;) ac 


Operating 

Standby 

Peak 

Volla 0 e, V 


(X) DC 

Power, 1/ Duration, l!rs/Day 


0 

0 


8 


0.00 

0.00 

0.00 

Frequency, lie 


Tolerance +0-0 
Tolerance +0-0 
Epliecieris Accuracy, m 0 


( ) Earth (X) Any 

Field of View (deg) 0.00 


(X) Continuous 
0 


2 ° 
^ 22 
u o 

o ^ 


O -0 
c > 
> n 
r~ n 


t 


) 

( ) 


data / eg; ;; iu ui catiou? 

” itoriag Requirements:. , . 

Hone ( J Realtime ( ) Offline 

ihicrinLiou/Dccriptiou Required 
Upliun Required: Command Hate (KBS): 

On-Board . Data Processing Required 
Description: 

DaLa Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (Ilour s/Day) : . . Q .00 

On-Board Storage v I IL it): 0.00 

DaLa Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 

0 


Frequency (KHz): 0.00 

Hours/Day 0.00 

Voice (IIours/Day) : 0.00 

Other: 

Downlink command rate: 0 

Downlink Frequency (13lz): 0.00 


TilCRIlAL 

(X) Active ( 
Temperature, 

lieat Rejection, w 


) Passive 

deg C Operational Minimum, 0 

Eon-operational Minimum Q 

Operational Mimuuci 0 

lion-operational Minimum 0 


Maximum 

llaxiuui.i 

Maximum 

Maximum 


0 

8 

0 


i:quipi;kkt physical. characteristics 

Location ( ) Internal 

Equipment ID/ Function 

L, u: 0.00 

Llunch uas2;°^: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(X) Pressurized 
W, u: 0.00 

W, y: O.O0 


( ) Remote 
( ) Unpre£ 


min : 


Unpressurized 

11 , u : 0.00 

11, u: 0.00 

Return mass, kg: 

0.00E+00 


S towed 
Deplgyed 


max: 0.00E+00 


o o 

-n X 

"TJ O 
O 2 
O -p 

x r 


CREW REOUIREiaaiTS 

Crew Size 0 

Skills (Sec Table B) 


KVA ( ) Yes (X) ilo 


Task Assignments 

I Skill ] 

I Level I 

I Hour s/Day I 
Reason 


n 

c 


Hour s/EVA 0.00 


SERVICIUC/l'AUlTKilAiiCE 
Service : 

Configuration Changes: 

SPECIAL CGliS I DEKATI Oils /See Instructions 


Interval, days 
Returnables, l;g 
Interval, day 
Deliverables, kg 


0 

0 

0 

0 


Consumables, kg 0 
llan hours 0.00 
Man/llours Required 0.00 
Returnables, kg 0 



I1ISSI01I TYPE 
Free Flyer 
( ) Hot Serviced 
) Remote TiiS 
) Remote 1 '.aimed 

) Serviced at Station (TMS Retrieved) 

( ) Serviced at Station (Selt-propel led) 

1' I at forr. Rased 
( ) Rot Serviced 
) Remote TMS 
) Remote Manned 

) Serviced at Station (TMS Retrieved) 

) Serviced at Station (Self-propelled) 



Goeing-Specif ic 
OPS _ CODE 
F 

FT 

FI. 

1ST 

FS 


P 

PT 

PM 

FST 

PS 



Ollier 

( ) Space Station Ga 
( ) Sortie 

sed SS 

SOR 

« 

CONSTRUCTION/ SERVICING 
( ) 1.01/ 

( ) Medium 
( ) lliiih 

COMPLEXITY 

* 

• 

* 

* 

% 

Operations Times 
OTV Up /Down 
OTV or TMS on Orbit 
Mission Use 
IVA Service 
EVA Service 
Experiment Ops 
Service Frequency 

days 

days 

days/year 
man-days /year 
man-days/year 
man-days /year 
times/year 

<! 

V 

Delta Velocities 
Down 

Aero Return 

0.00 

8:88 

«» 

Support Equipment 

Length: 

Length: 

O.QQ meters Width: 

0.00 meters Width: 

t 

Mass: 

0 kg 


Manifest Restrictions 
(X) Mo Restrictions 
( ) Only with compatible payloads 
( ) Fly-Alo».e , , 

( ) Must Rave Docking Module 


I.en' th of Ream Fab 
UumRcr of Appendages 

liuubcr of Modules Required to Assemble the Payload 





8 .00 meters 
.00 meters 


0.00 

§ 


Input Data 





it: 
it : 



meters 

meters 





ORIGINAL PAGrl 


PAYLOAD ELEMENT DALE CODE 

SATELLITE SERVICING TEC11IIOLOCY EACX2031 


CONTACT 

Haue WILLIAM WALES 

Address 11/ P SHALL SPACE FLIGHT CE 


Telephone 


STATUS 

( ) Operational ( ) Approved 


Planued ( ) Candidate (X) Opportunity 


TYPE 

( ) Science and Applications (Kon-comn. ) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( J Other 

C } national Security 

Type number (see table A) 15 


Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale = 


Desired First Flight, Year: Humber of Flights Duration of Flight, Days 


OBJECTIVE 

TO PROVIDE THE TECHNOLOGY REQUIRED TO SERVE FREE-FLY11JC SPACECRAFT/ 

SATELLITE AT Ail ORBITAL SUPPORT FACILITY. THE SERVICIHC OF SATELLITES 
I1JCLUDE5 HOT OHI.Y PERIODIC SUPPORT BUT REPAIR AHD CHECKOUT OF DEFECTIVE 

SATELLITE SYSTEMS. THE RETRIEVAL AHD REDEPLOY1IEHT MAY BE A FUHCTIOH OF i 

THE SPACE STATIOH; HOUEVER, IT IS HOT A PART OF THIS TECH DEVELOP 1IISSIO 


DESCPJl’TIOIl 

THE PROPOSED IIISSIOH(S) ARE REQUIRED TO DEVELOP THAT TEC11HOLOGY HEEDED FOR SERVICHG SATELLITES IN SPACE AT 
A li/d HIED FACILITY AHD /OR REMOTELY FROM THE liAIHIED FACILITY. THE ISSUES OF MAJOR COHCERH ARE: SUBSYSTEMS 
MODULE REPLACEMENT AHD CHECKOUT, CRAPFLE/ATTACUMEHT TECHNIQUES, FLUID TRANSFER, REMOTE SERVICIHG/CUECKOUT, 
AND ORBITAL ASSEMBLY OF SATELLITES (UNITED). THE TECHNOLOGY DEVELOP! 1EHT MISSIOH(S) SELECTED WILL REPRESENT 
A CROSS SECTION OF THOSE SATELLITE FUNCTIONS AND SERVICES REQUIRED FRO!. THE SUPPORT FACILITY. 


CEBIT CHARACTER 1ST! OS 
Geosynchronous Orbit 

( ) Yes 

(X) llo 





Apogee, laa 

0 

Perigee, kra 

0 

Tolerance +0-0 

r* 3 

Inclination, der. 

0.0 


Tolerance +0-0 


Lode 1 AiimIc. dec , , 

l.sca pe dv Required, u/t» 

0.8 



Ephemens Accuracy, m 0 



POINTING/ ORIENTATION 

View, Biv^ctiou . , . ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (it known) 

Pointing Accuracy, arc-sec 0.00 Field of View (de&) 0.00 

Pointing Stability (Jitter), arc-scc/sec 0.00 
Special Restrictions (Avoidance) 


O O 
i\ X 

"TJ C> 

o n 
o 

» r. 

<o *o 
a 


POWER 

(::) ac 


Operating 
S l and Ly 
•’eal. 

■olLa^c, V 




(X) DC 
Power , W 

Duration, Nr s /Day 

0 

0.00 


0 

0.00 

(X) Continuous 

p 

0.00 

0 

0 

Frequency , l!z 


(T 

4 • 


n 

!! 


DATA /CQMM1UII C ATI 01 Iv 

Monitoring Requirements: . . . . 

float! 1 ( ) Realtime ( ) Offline 
Encr intion/Decriptiou Required 
Uplink Required: Coimiand Rate (KBS): 

On- Board . Data Processing Required 
Description: 

Data l’ypcs: ( ) Analog 

Film (Amount): 

Live TV (llours/Day) : . . 

On- Board Storage (libit): 

Da La Dump Frequency (Per 
Recording Rate (KBPS) 


( ) Other: 

0 


( ) Digital 

8 : 88 ° 
Orbit) 0 
0.00 


Frequency (MHz): 0.00 

llours/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Downlink command rate: 0 

Downlink Frequency ( 1 111 z ) : 0.00 


THERMAL 

(K) Active 


( ) Passive 


Temperature, deg C Operational Minimum 

o k 1 rvn o 1 f 1 1 n 1 


Heat Rejection, w 


WJH lUliUllUl 4 1 A It LBIUlil 

lion-operational .Minimum 
Operational Minimum 
Ilou-operational Minimum 


0 

8 

0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

8 

0 


EfiUIl'MEUT PHYSICAL .CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Function 

L, ra: 0.00 

I., u: 0.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) External 
(x) Pressurized 
11, u: 0.00 

W, m: 0.00 


( ) Remote 
( ) Unpressurized 
11, m: 0.00 

II, m: 0.OO 

Return mass, kg: 


Stowed 

Dcplgyed 


min: 0.00E+00 


max: 0.00E+00 


CREW REQUIREMENTS 

Crew Size 0 

Skills (See Table B) 


EVA ( ) Yes (X) Uo 


Task Assignments 


I Skill 


I 


I Level I 

I llours/Day | 
Reason 


I 


Hours /EVA 0.00 


O O 

■n 3 

TJ O 

o 5 

2 > 

^ r*. 

<0 *o 

T» O 

r mi 

2 


S CM VI c I uc / i 'AIETEMAMCE 
Serv ice : 


Couf iguratiou Changes: 

SPECIAL COllSIDERATlOliS/See Instructions 


Interval, days 
Returnables, kg 


Interval, day 
Deliverables, kj; 


0 

0 

0 

0 


Consumables, kg 0 
Man hours 0.00 
Man/llours Required 0.00 
Returnables, kg 0 


Boeing-Specific Input Data 


\ 

I ' 


Mission type 

Free Flyer 

( ) I.'oL Serviced 

( ) 1'. ei.iote TIIS 

{ ) Remote Manned 

( ) Serviced at Station 

( ) Serviced at Station 


(TIIS Retrieved) 
(Self-propelled) 


Plat fori.. Based 
( ) UoL Serviced 
( ) Remote TIIS 
( ) Remote Fanned 

( ) Serviced at Station (TIIS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
F 

FT 

fi; 

FST 

FS 


P 

PT 

PH 

PST 

PS 


tper 

Space Station Based 
Sortie 


n 

ITS 


SS 

SOR 


C01!STgUCTI01I/SERVICIlJG COIIPLEXITY 
Low _ 

Medium 

( ) Hit,li 

Operations Times 
OTV Up /Down 
OTV or TIIS on Orbit 
Mission Use 
1VA Service 
EVA Service 
Experiment Ops 
Service Frequency 

Delta Velocities 
Up 
Down 

Aero Return 

Support Equipment 

Lent! li • 

Length: 

Mass : 


days 

days 

days/year 
man-days /year 
man-days/year 
man-days/year 
t imes/year 


0.00 

0.00 


0.00 meters 
0.00 meters 


Width: 
Width : 


0 Ug 

Manifest Restrictions 
(II) l!o Restrictions 
( ) Only with compatible payloads 
( ) 11, — Afoue 

l ) IlusL nave Docking Module 


Lon th 
I .i;...Le r 


of i.eam i* a L 


Dumber o£ IiKiie\es 0 hequired to Assemble the Payload 


0.00 meters 
0.00 meters 


Height : 
Height: 


0.00 meters 
0.00 meters 


IStowed) 
Deployed) 


0 .00 


ORIGINAL PAGE TS' 
OF POOR QUALITY 


PAYLOAD ELEMENT IIA11E CODE 

OTV CERVICINC TlXI! EACX2032 


COliTACT 

Lame UILLIA1! WALES 

Address MARSHALL SPACE FLIGHT CE 


TYPE 

y Science. and Applications (llon-coun. ) 
Cor.u.iercial 

Technology Development 
) Operations 
) Other 

) National Security 
Type nuuber (see table A) 15 


Importance of the Space Station to 

Telephone this Element 

1 = Lou Value, Cut Could Use 

STATUS . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Seal = 0 


Desired First Flight, Year: 0 Dumber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE THE TECHNOLOGY REQUIRED TO 1IAIDTAIII AD ORBITAL TRANSFER 
VEHICLE (OTV) OU-ORDIT BETWEEN FLIGHTS. EARLY IMPLIFIED EXPERIHEIITS 
II! THE OTV TECHNOLOGY EVOLUTION COULD BE PERFORMED III GROUND FACILITIES 
O'. FROM THE OR BITER, HOWEVER, THE MORE COMPLEX, LONGER DURATION TESTS/ 
EXPERIMENTS WILL REQUIRE THE SUPPORT OF THE SPACE STATION. 


DESCRIPTION 

THE PROPOSED MISSION(S) ARE REQUIRED TO DEVELOP THE TECHNOLOGY NEEDED FOR SERVICING THE ORBITAL TRANSFER 
VEHICLE SYSTEM AND MAIUTAINNC IT FROM AN ORBIT BASE. THOSE ISSUES OF MAJOR CONCERN ARE: THE REFUELING, 
GAUGING AND PRESERVATION OF THE OTV PROPELLANTS ; THE MAINTENANCE, REPLACEMENT AND CHECKOUT OF AVIONICS 
COMPONENTS; THE SERVICING AND REPLACEMENT OF PROPULSION SYSTEM COMPONENTS; INSTALLATION OF ANY AERODYNAMIC 
BRAKING OR ACROMANEUVERIHC SYSTEM; AND THE INTEGRATION AND CHECKOUT OF THE OTV WITH ANOTHER STAGE, SINCLE 
OR MULTIPLE TYPE PAYLOADS; AND/OR A MANNED CREW TRANSFER MODULE. 


ORBIT CHARACTERISTICS . 
Geosynchronous Orbit 
Apogee, la. i 
Inclination, deg 
Nodal Angle, d$g 
Escape dV Required, m/s 


( ) Yes (X) No 
0 Perigee, ku 

°.o o 

0.0 


0 Tolerance +0-0 

Tolerance +0-0 
Ephemcris Accuracy, u 0 


O O 

^ aj 


■o o 

° 2 
o s 
=0 £ 


O -TJ 

£ o 

C tn 


3 * 


A9 


POINTING/ ORIENTATION 

View Direction ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Si tec (if known) 

Pointing Accuracy, arc-sec 0.00 Field of View (deg) 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POWER 




(X) AC 

(X) DC 
Power, W 

Duration, Krs/Day 


0|)Oiii L i 

0 

0.00 


r* La»uiby 

0 

0.00 

(X) Continuous 

vchttnge, V 

0 

0.00 


0 

Frequency, iiz 

0 


• * 


DATA/cyi a.lH;iCATI01l5 

P ^“nr«fji« ( ) Offline 
( ) Encr ipLion/Decription Required 
( ) Uplink Required: Command Kate (KBS): 

( ) Or.- Boa rd . Bata Processing Required 
Descript ion : 

Data Types: ( ) Analog ( ) Digital 

l'i l.i (Amount): 0 

. 8:88 

Data Dut.ip Frequency (Per Orbit) 0 

Recording Rate (KBPS) 0.00 


( ) Otlicr: 


Frequency (Mllz): 0.00 

Ilours/Day 0.00 

Voice (Hours/Day): 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (MHz): 


THERMAL 

(X) Active ( ) Passive 

Ter.iperature, deg C Operational Minimum 

Mon-op^rational Minimum 
Heat Rejection, w Operational Minimum 

Mon-operational Minimum 


Maximum 

Maxjmum 

Maximum 

Maximum 


EQUIPMEHT PHYSICAL CHARACTERISTICS 
Location ( ) Internal 


Equipment ID/Function 
I. , m : 


( ) External 
(X) Pressurized 


L, m: 0.00 W, m: 

L, m: 0.00 IJ, m: 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) Remote 
( ) Unpressurized 
II, m: 0.00 

II, m: 0.00 

Return mass, kg: 

: 0.00E+00 ma> 


Stowed 

Deplgyed 

: 0.00E+00 


si 


CREU REQUIREMENTS 
Crew Size 


Task Assignments 


Skills (Sec Table B) 


EVA ( ) Yes (X) Mo 


Skill 


I Level 


Hour s/Day 


Reason 


Hours /EVA 0.00 


ERV ICIUC/hAI WTEI (AMCC 
Service : 

Configuration Changes: 


Interval, days 
Returnables, l;g 
Interval, day 
Deliverables, kg 


Cons umab 1 e s , kg 
Man hours 
Man/Hours Required 
Returnables, kg 


SPECIAL CODS I DERATIONS/ See Instructions 

THIS MISSIOII HAS BEEII SUBDIVIDED II1TO 5 OTV TECRIIOLCCY DEMONSTRATION 1IISSIOI1S - SEE 
EACX20C3 THRU EACX20G 7 



V 


Boeing-Specific Input Data 


MIGSIOU TYl’E 
IT' co Flyer 
( ) lioL Serviced 
( ) Denote TliS 
( ) IldiOte Manned 

( ) Serviced at Station (TliS Retrieved) 

( ) Serviced at Station (Self-propelled) 

Plutforu Cased 
( ) Hot Serviced 
( ) Keuote TliS 
( ) Uci-ote Manned . 

( J Serviced at Stalion (TMS Retrieved) 

( ) Serviced at Station (Self-propelled) 


OPS CODE 
V 

FT 

FI! 

FST 

FS 


P 

PT 

I'll 

rsT 

I'S 


n 


t uei- 

Space Station Cased 
So r t i e 


SS 

SOR 


C01 1 STRUCTIOll / S ERVI CIHC COMPLEXITY 

> < R (,u . 

( ) liediun 
( ) lliph 


Operations Tines 
OTV Up /Down 
OTV or TliS on Orbit 
Mission Use 
IVA Service 
l'.VA Service 
Ei.perii.ient Ops 
Service Frequency 

Delta Velocities 
Up 
Down 

Aero Return 


days 

days 

days/year 
uan-days/year 
nan-days/year 
uan-day s/year 
tiiues/year 


Support EquipiaeuL 

IT 


Eennth: 

annth: 


0.00 

8:88 

Q.OQ ueters 
0.00 t.ieters 

0 Ufa 

Manifest Restrictions 
(X) Eo Restrictions 
( ) Only with coupatible payloads 
( ) l’ly-Alonc 

( ) Must nave Docking Module 


Width: 

Width: 


Mass: 


Renat l* o i 


Rea. i Fab 

,i.. 


Mia. *Ler of Api»uiida 0 es 

Mia. Dor o r lAuulos Required to Assemble the Payload 


TJ 

O 

O 

-JO 

lO 

cr 

> 


o 

2 

o 

z 

J* 

r~ 

T» 

> 

O 

m 

mm 

sa 


8:88 


.00 ueters 
,00 ueters 


licit, it: 

PeiR it : 


Q.OQ ueters 
0.00 weters 


(Stoi/ed) 

[Deployed) 


0.00 

8 






pay load klkhkut haul com: 

SPACECRAFT STIV.Il! u ACOUSTIC KM BACX2033 


COl, TACT 

Name JOSEPH UEY11A1! 

Address 


Telephone C0A/U27-3413 


( j Operational ( ) Approved 


( ) Planned 


( ) Candidate (X) Opportunity 


’E 

Science and Applications (Kon-coi.tu. ) 
Commercial 

Technology Development 
Operations 
Othpr 

. . Rational Security 
Type number (see table A) 0 


Importance of the Space Station to 
this Element 

1 = Low Value, Dut Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 0 


Humber of Flights 0 Duration of Flight, Days 0 


ADJECTIVE 

DEVELOP TKCmiOLOCY NECESSARY TO EXAIiIIIE SPACECRAFT STRUCTURES A11D 
PROVIDE LOIlG-TEP.il STRUCTURAL VERIFICATI01I THROUGH ADVA1ICED 110I1DESTKUCTIV 
EVALUATION (HDE). TEST SUCH DYSTEIiS OH EARLY SPACECRAFT HISSIOIIS AllD 
II, PROVE TO IiEET nOHITORIHG HEEDS. 


DESCRIPTIOll 

AbVAKCKD ACOUSTIC EIUSSIOH SE1ISORS DESIGHED ADD BUILT IHTO THE SPACECRAFT STRUCTURE WILL BE IlOHITORED DURIIIC 
THE MSSIOii BY A PR EPROCRA1 0 !ED COIIPUTER. THE SE11S0RS WILL BE DEVELOPED ADD TESTED OH THE GROU1ID AI1D WILL 
TAKE ADVAETACE OF OUR CURRE1JT RAD PROGRAM OUTPUT TO rROVTDE STATE-OF-THE-ART SEHSORS. ADD1TI0HAL SENSORS 
DESICilCD TO tiOUITOR STRAIH WITH ACOUSTICS AI1D FIBER-OPTIC INTERFEROMETRIC SEHSORS WHICH HAVE BEEN DEVELOPED 
AT LARC WILL BE STRUCTURALLY INTEGRATED AS WELL. 


ORBIT CHARACTERISTICS 
Ccosyuchroi.ous OrbiL 
Apogee , lou 
Inclination, deg 
j local Aiv le, dgg 
1. scape dV Required, u/ : 


) Yes 


Any 

Any 


(X) Ho 
Perigee, laa 


POI HTIIIG/ORI F.HTATI01! 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (if Known) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


r a t i ,.g 
ta>.uby 

Holitagc, V 


( ) DC 

Power, W Duration, llrs/Day 


0 

0 

8 


0.00 

0.00 

o.oc 

Frequency, K: 


Tolerance + 

Tolerance + 

Epher.iens Accuracy, u 


( ) Earth (X) Any 

Field of View (deg) 


( ) Continuous 
0 


si 

s? 

O -V 

r 

r (** 


DATA/Cy 

rr 
( ! 


.aauiic/.Tiouc 

Luring Requirements:. , . . 

none ( J Realtime ( ) Offline 

Uncript ion /Deer iption r.ei|uired 
Uplink Required: Command Hate (KBS): 

Or.- Board. Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

Live TV (llours/Day) : . Q.< 

On-Board Storage (Mbit): 0.1 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other : 
0 


Frequency (lillz): 

0.00 


Dour s/Day 

0.00 


Voice (llours/Day ) : 
Other : 

0.00 


Downlink command rate: 

0 

Downlink Frequency 

(I3lz): 

0.00 


THERMAL 

(X) Active ( ) Passive 

Teuperature, deg C Operational Minimum 

lion-operational Minimum 
beat Rejection, W Operational Minimum 

ilon-operational Minimum 

0 

8 

0 

Maximum 
I lax imum 
Maximum 
Maximum 

oooo 


• 


EQUIPMEHT PHYSICAL, CHARACTERISTICS , s 

Location ( ) Internal ( ) External 

Equipment ID/Function (X) Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, Ug: 0 

Consumable Types 
Acceleration Sensitivity, (g) 

( ) Remote 
( ) Unpressurized 
0.00 meters 
0.00 meters 
Return mass, kg: 

min: 0 .00E+00 max: 

Height : 
Height : 

0.00E+00 

0.00 meters 
0.00 meters 

(Stowed) 

(Deployed) 

o o 

^ aj 

CREW RCOUIREMEUTS 

Crew Size 0 

Task Assignments 






"*0 (T 
o 5 

Skills (See Table E) 

1 Skill I 

1 1 

1 

1 1 

1 


33 r- 


1 Level I 

1 1 

1 

1 1 

1 


C £ 

> a 


1 llours/Day I 

1 1 

1 

1 1 

1 


£ pi 

3s 

EVA ( ) Yes (X) Wo 

Reason 


Hours /EVA 

0.00 



sixty i ci uc/iiaii ma iaiice 

Service : 

Configuration Changes: 

Interval 

Returnablcs 

Interval 

Deliverables 

0 days 
0 kg 
0 days 
0 Ug 

Consumables 
Man hours required 
Man/llours Required 
Rcturnables 

0 kg 
0.00 
0.00 
0 1 :* 




SPECIAL COl ! S I DERAT I OKS / See instructions 
TilIS I I GCI011 HAS BEEF IIITEG RATED IHTO LSS-5 




PAYLOAD ELEi.F.MT NAME 

march structures tech experiment 


COI iTACT 

ilaue 

Address 


po box 3990 
SEATTLE, WA 90124 


CODE 

bacx203C 


Telephone 


STATUS 

( ) Operational ( ) Approved 


( ) Planned 


( ) Candidate (X) Opportunity 


! ) Science. and Applications (!lon-coun.) 
) Commercial 

X) Technology Development 
) Operations 
) Other 

) National Security 
Type number (see table A) 0 


Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 0 Dumber of Flights 0 


Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY BASE FOR THE DESIGN ADD ANALYSIS OF VERY LARGE 
SPACE STRUCTURES HAVING DI1;ENSI01(S LAT.CER THAN ARE COMPATIBLE UIT11 SPACE 
SHUTTLE EXPERIMENTS. 


DESCRIPTION 

ASSnXI.Y AND TESTINC OF VERY l.AP.GE SPACE 
FOR THESE ACTIVITIES. MAINTAIIIINC A LONG 


STRUCTURES WILL 
LIFETIME STABLE 


REQUIRE UTILIZATION OF THE SPACE STATION AS A BASE 
PLATFORM FOR ASSEMBLY AND INERTIAL STRUCTURAL 
CHARACTER I EAT I ON TESTINC IS IMPORTANT FOR THE EVOLUTION OF LARGE STRUCTURE TECHNOLOGY. A LARGE FACILITY 
THAT CAN BE USED FOR ASSEMBLY AND ENVIRONMENTAL TESTING MOULD BE REQUIRED ON THE SPACE STATION. THIS 
FACILITY WOULD INCLUDE DATA ACOU1SITION AND ANALYSIS CAPABILITIES MECHANICAL OPERATIONS SUPPORT AND 
lA.INTEEANCE CAPABILITIES, AND A SUPPLY OF COODS AND TOOLS TO ALLOW MODIFICATIONS TO LARGE STRUCTURE DESICNS 
WHILE 01:-0RLIT. COMPLETE DY1IAMIC TESTINC CAPABILITIES WILL BE REOUIRF.D TO DETERMINE MODE SHAPES. INERTIAL 
PROPERTIES, DAMPING /INFLUENCE COEFFICIENTS, AND OTHER DESIGN PARAMETERS NECESSARY TO CHARACTERIZE THE 


*- nvi uni * ’ , 1'iu.i i iivj/ j iii iiu rni.v.j, uuui l i vti i m } auw v iuuu i 

STABILITY AND DYNAMICS OF VERY LARCE SPACE STRUCTURES. 


OR LIT CHARACTER I STIC 


i i i.i.i a i U/ j 

eosynchronous Orbit 
Apogee, la. 
Inclination, deg 
Nodal An^lc, d 
Escape dV Re 


equired, u/s 


) Yes (X) No 

Perigee, hr.i 

Any 

Any 


Tolerance + 

Tolerance + 

EpLet.eric /Accuracy, m 


O O 

-n » 

*0 O 

o z 

O 5> 

73 r 
o -o 

C 3? 

TT 

3 a 


POIliTINC/ OR I ENTATI0N 

View I i poet ion ( ) Inertial ( ) Solar 

Truth SiLos (if Lnovn) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (JitLcv), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


Oper at lng 

Standby 

Peal; 

Voltage, V 


( ) DC 
Power, II 


0 

0 


8 


Duration, Nr s/Day 


0.00 

0.00 

0.00 

Frequency, Iiz 


( ) Earth (X) Any 

Field of View (deg) 


( ) Continuous 
0 


IV 


DATA/CQ1 .1 .UU1 CATIOilv 

'“'“ITgHih* < ) Offline 
Encriptiou /Deer ipl ion Required 
Uplink Required : Command Pate (i'.DS): 

On-board . Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 


m/iA 

rr 

H 


8:88 


I.iwe TV (iiours/Day) : . . 

On-lk>ard Storage (libit): 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (RDPS) 0.00 


) Other: 

0 


THERMAL 

00 Active ( ) Passive 

Temperature, den C Operational Minimum 

lion-operational Minimum 
beat Rejection, W Operational Minimum 

lion-operational Minimum 


0 

0 

0 

0 


Frequency (I3lz): 

0.00 


llours/Day 

0.00 


Voice (llours/Day): 
Other : 

0.00 


Downlink command rate: 

0 

Downlink Frequency 

(MHz) : 

0.00 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


i 

t 

I 


bOUl PliCDT PHYSICAL, CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/Functiou ( 

Length: 0.00 meters 


( ) External 
X) Pressurized 


Lauficli Saa 
Consumable Types 
Acceleration Sensitivity, (g) 


0.00 meters, 
ss, kg : 


Width: 

Width: 


H 


Remote 

Unpressurized 
0.00 meters 
0.00 meters 
Return mass, hg : 


Height : 
Height : 


0.00 meters 
0.00 meters 


(Stowed) 

(Deployed) 


min: 0.00E+00 


max: 0.00E+00 


o c 


% 

CREW REOIJIRELEHTS 

Crew Size 0 

Task Assignments 




TJ o 

O 2 
O 


% 

Skills (See Table D) 

1 Skill I 1 

1 

1 1 1 

1 

ir: > 

JT 


4 


1 Level 1 1 

1 

1 1 1 

1 

-O -O 
C J» 

o 

n ri 



1 Hours/Day 1 0.00 I 

0.00 I 

0.00 I 1 1 

1 



EVA ( ) Yes (X) Ho 

Reason C01ISTRUCTI01I 


Hours/EVA 0.00 


3 to 


• 

SERVICIUC/MAIllTEHAnCE 

uCi TV ICC ! 

Configuration Changes: 

Interval 

Rcturnables 

Interval 

Deliverables 

0 days 
0 kg 
0 days 
0 kg 

Consumables 
Man hours required 
Man/llours Required 
rcturnables 

l 

! 

1 O O 

1 • • 

1 o o 

1 oooo 

ic? £ 




SPECIAL COllSIDERATIOllS/See instructions 

THIS IIISSIOM IAS DEEM DELETED - REDUUDAHT WITH LSS TECH DEMO MISSOHS 


payload axiaUiV haul 

ATTITUDE CCIITROK-SYSTEIl IDEIIT EX 


COIJE 

BACX2039 


CGI ITALY 
Roue 
ndu r 


Telephone 


JAMES E. IlAUDOLPll 

AS^ T 6Ai'. J £n6vE DR. 
PASADEUA, CA 91109 


STATUS 

( ) Operational ( ) Approved 


( ) Planned ( ) Candidate (X) Opportunity 


Science. and Applications (Moa-coma. ) 
Commercial 

TeduoioUf Development 
' Operations 
Otli$r 

. . Rational Security 
Type number (see table A) 0 

Importance of the Space Station to 
this Element 

1 ■ Low Value, But Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 


0 


Cumber of Flights 


0 


Duration of Flight, Days 


V^iMloATE CCRSIUC STRATEGY /liECllAIIIZATIOll , IDE1ITIFICATI011 ALGORITHMS 
Ai.D IKTCC RATED FLIGHT COHTROL DY1TAUICS RECOHSTRUCTIOH SUBSYSTEM; 
ESTABLISHIHG 0FF-I.I1IE AMD REAL-TIME KHOW’LEDGE OF FLEXIBLE SPACE STATIOII 
AMD PAYLOAD DYHAMICS. 


DESCRIPTIOH 

THE EX PER I MEET HILL COHSIST OF DISTRIBUTED EXCITATIOI! AMD SE1ISI11G OF STRUCTURE AMD PAYLOADS. SEHSOK OUTPUTS 
WILL LE RECORDED FOll OFF-EIIIE SYSTEM IDEWTIFICATIOtl OR PROCESSED SEQUEI1TIAELY FOR OU-BOARD I DEI1TI FI CATI OH . 


3 


0 o 

-n X 

a 

01 

AC- Cl 


a 3 
c £ 

3 a 


ORBIT CHARACTERISTICS . 
Geosynchronous Orbit 
apogee , l.m 
Inclination, deg 
■ «eut. 1 Angle, dec . . 

Escape dV Required, u/s 


( ) Yes (X) Ho 

Perigee, km 

Any 

Any 


Tolerance + 

Tolerance + 

Ephemens Accuracy, m 


( ) Inertial ( ) Solar 


PO 1 1 IT 1 1 ,'G / OR I EE TAT 1 01 1 
View Direction 
Trull. Sites (if l.nown) 

Pointing Accuracy, arc-sec G.00 

Pointing Stability (Jitter), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


Oj>e rati ng 
Standby 

I’,.-] 

Voltage, V 


( ) DC 
Power, U 


Duration, Hr s/Day 


C 

0 

8 


0.00 
0.00 
0.00 
Frequency , I 


( ) Earth (X) Any 

Field of View (deg) 


( ) Continuous 
0 




H 


DATA /C01 a .UUICATIOHS 

Monitoring Requirements : . , x . 

C ) Llcne 1 t J Real t iue ( ) Offline 

( ) Encript ion/Decr ipliou Required 

Uplink Required: Command Rate (KRS) : 

On-Royrd.Data Processing Required 
Description: 

Data Types: ( ) Analog 

Film (Amount): 

Live TV (Hours/Day) : . . 

On-Roar d Storage (Mbit): 

Data Dump Frequency (Per Orbit) 
Recordin' Rate (KDPS) 


( ) Other: 

0 


( ) 

8 : 


Di- 

0 


ital 


0 


0 

.00 


THERMAL 

(X) Active ( ) Passive 

Temperature, de 

Heat Rejection, 


C Operational 

L Minimum 

0 

Ilon-opcrat j 
Operational 

ion$l . Riniuum 
i Emu. ura 

8 

Uon-operati 

Lonal liininum 

0 

CTKUIST1CS 
ternal ( 

1 

E ) External 
Ex) Pressurized 

< ! 


Frequency (kHz): 

0.00 


llours/Day 

0.00 


Voice (Rours/Day ) : 

0.00 


Other : 



Downlink coraiaand rate: 

0 

Downlink Frequency 

(laiz): 

0.00 

Maximum 

0 


Maximum 

Q 


Maximum 

0 


Maximum 

0 

» 


Equipment ID/Fuuct ion 

Length: 0.00 meters 

Length: 0.00 meters 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 


Remote 

Unpressurized 
l/idth: 0.00 raeters 

Width: 0.00 ueters 

Return mass, kg: 


Height: 

Height: 


00 meters 
00 meters 


(Stowed) 
(Deployed) 


min: 0.00E+00 


raax: 0.00E+00 


o o 
•*» 52 

S| 

<o -o 
c > 

3 2 


* CREW P.EQUIREUEL'TS 

V Crew Size 0 

% 

^ Skills (See Table D) 

f 

i 

EVA ( ) Yes (X) Ho 

Task Assignments 




1 Skill 1 1 

1 

1 1 1 

1 

1 Level 1 1 

1 

1 1 1 

1 

1 Hours/Day 1 0.00 | 

0.00 | 

0.00 | 1 1 

1 

Reason COHSTRUCTIOI! 


Hours /EVA 0.00 


S ELI V 1 C TUG/I !A I KTEi : AUCE 
. Service: 

Interval 

0 days 

Consumables 

0 


Returnables 

0 kg 

Ran hours required 

0.00 

Configuration Changes: 

Interval 

0 days 

Man /Hours Required 

0.00 


Deliverables 

0 kg 

Returnables 

0 


SPECIAL COIISIDERATIOUS/Seo instructions 

THIS UISSIOll 1.AS RE El I lHCORPORA'i’ED IHTO I.SS-3 A1!D LSS-4 


PAYLOAD ELEMF.MT DAME CODE 

ATTITUDE COUTL OL-A 1>A PT I VE CODTUO CAC.”2040 


COilTACT 

I!a.tc 

AduVcSS 


Telephone 


JAMES K. RAIID0LP1I 

on. 

PASADENA CA 91109 


STATUS 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity 


( ) Science and Applications (Ikui-coui.) 
( ) Commercial 
(X) Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Type number (see table A) 0 

Importance of the Space Station to 
this Element 

1 * Lou Value, Cut Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 


Dumber of Flights 


Duration of Flight, Days 


OBJECTIVE 

TO VALIDATE PERFORMANCE ADD STABILITY IMPROVEMENT SEDSI1IG STRATEGIES 
ADD MECHANIZATION, CONTROL CAID UPDATE SUBROUTIDES ADD RECOFIGURATIOIl 
ECDEI.ES, ADD ADAPTIVE CODTP.OL ALGORITHMS. 


DESCP.IPTIOIi 

THIS EXPERIUEET DILL EVALUATE ADAPTIVE CODTROL ALCORITU11S ADD MEASUREMENT HIERARCHY FOPv AD EVOLVIDC OR 
DEPLCYKIDG STRUCTURE. IT WILL IDCI.UDE ARTICULATIOD ADD RECODFICURATIOD OF PAYLOADS TO CD ADC E SYSTEM MASS 
PROPERTIES ADD EVALUATE ADAPTIVE COIITROL DESIGDS. 


OLE IT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, la.i 
Inclination, deg 
Modal Angle, deg 
Escape civ required, 1 . 


( ) Yes 


(X) Do 
Perigee, Um 


Tolerance + 

Tolerance + 

Ephemens Accuracy, u 


31 

,2-L- 

O t) 

c 5 
> 2 
r- m 


PClFTlEC/OniELTATIOll 

Viet. Direction ( ) Inertial ( ) Solar 

Truth Sites (if Known) 

Pointing Accuracy, arc-sec 0.0G 
Pointing Stability (JitLer), arc-sec/sec 0.00 
Special restrictions (Avoidance) 


( ) Earth (X) Any 

Field of Viet; (deg) 


PGLTr 

( ) AC 


C|.Li w t 1.1^ 

g t uitdL j 

Pent; 

Voltage, V 


( ) DC 
Touer, 


Duration, llrs/Duy 


0.00 

0.00 

0.0C 

Frequency, lls 


(..) Continuous 




. 


I 

! 

I 

: 


a 

\ jk 

: • 

I i 

i « 

* 




OAT/. /COIUiUHICATiOllS 




ltorilv 

ROUC 


r.oqu] 


\ / 

II 


, i. u .n. I Y'fceattiue ( ) Offline ( ) Other: 

) Eacriptior./Decr iption Required 

Uplink Required: Coumaud Rate (RES): 0 

gn-Board . Data Processing Required 


; script ion : 


Da La 

rilu 


Types: ( 

(Amount ) : 


) Analog 


( ) 


I.ive TV (Hour s/Day). . . 
Ou-Loard Storage (kbit): 


8 : 


Digital 

0 


Data Dump Frequency (Per Orbit) 
Recording Rate (KBPS) 0 


0 

.00 


TliERlIAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Uinimum 0 

lion-op^ration^l liiuimuu 0 

Heat Rejection, W Operational tliniGuna 0 

lion-operational lliniuuu 0 


Frequency (l31z): 0.00 

Uours/Day 0.00 

Voice (Hours/Day): 0.00 

Other: 

Downlink command rate: 
Downlink Frequency (tSlz): 


Maximum 0 
Maximum Q 
Maximum 0 
Maximum 0 


0 

0.00 


) External 
X) Pressurized 
Length: 0.00 Meters Width: 

Length: 0.00 Meters Width: 

Launch Mass, kg: 0 

ConsuMuble Types 

Acceleration Sensitivity, (g) uin: 


EOUIPMEi.'T PHYSICAL, CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/ Function 


S ) Remote 

) Dnpressurized 
0.00 ncters 
0.OO meters 
Return mass, kg: 


0.00E+00 max: 


Height : 
Height : 

0.00E+00 


0.00 meters 
0.00 meters 


CREW RECUT RCliEL'TS 

Crew Size 0 

Skills (See Table B) 


EVA ( ) Yes (X) Ho 


Task Assignments 

l_Ski.ll I 7 I 7 7 1 7 

7~Levcl I T 7 7 7 7 7 

\ llo urs /Day 7 0.00 7 0.00 7 0.00_7 ] 7 7 

Reason COllSTRUCTIOll Hours/EVA 0.00 


(Stowed) 

(Deployed) 


s r.p.v i c i uc / 1 'A i htt : A i :c e 
Service: 

Configuration Changes: 


I nterval 
Rcturnables 
Interval 
Deliverables 


SPECIAL COLSIDERATIOIIS/See instructions 
THIS HISSlOiS HAS BEER IUTEGRATED IHTO LSS-3. 


0 days 
0 kg 
0 days 
0 kg 


Consumables 0 kg 

lian hours required 0.00 

ilan/llours Required 0.00 

Rcturnables 0 kg 





origin4l page ta 

0F p OOP QUALITY 



PAYLOAD ELEMENT 1IAUE 

ATTITUDE CONTROL DIST CONTROL EX 


CODE 

EACX20A1 


COIITACT 

Name 

Adui'CSS 


Telephone 


JAtd'.S K. RANDOLPH 
CALIF INST OF TECH J.P.L 
AOTO OAK CLOVE DR. 

PASADEI :A , CA 91109 


STATUS 

( ) Operational ( ) Approved 


( ) Planned ( ) Candidate (X) Opportunity 


;ypE 

Science and Applications (Non-com...) 
Commercial 

(X) Technology Development 
Operations 
Other 

Hatior.al Security 
Type number (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Loti Value, But Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year; 


Number of Flights 


0 


Duration of Flight, Days 


OBJECTIVE 

TO VALIDATE HARDWARE, ALGORITHMS AND SYSTEMS FOR ACTIVE VIBRATION 
DAI. PI i!C, COOPERATIVE PAYLOAD POIIJTIIIC, MODULAR COUTROL, CONTROL DURING 
DEPLOYMENT, AND PRECISION POIHTINC/STABILIZATIOH. 


DESCRIPTION 

THE EXPERIMENT CONSISTS OF MULTI-POINT PAYLOAD VIBRATION/SHAPE SENSING UITII A SENSOR ATTACHED TO SPACE 
STATION. DISTRIBUTED ACTUATION ALONG WITH THE EXPERIMENTAL STRUCTURE WILL ALLOW OPTIMAL FLA C El (El IT OF 
ACTUATORS AND CONTROL SCHEMES. ARTICULATION AND DEPLOYMENT OF PAYLOADS HILL ASSIST IN FURTHER UNDERSTANDING 
OF CONTROL VARIATIONS AS THE STRUCTURAL CONFIGURATION CHANCES. A CONTROLLED COUPLINC WOULD EXIST 
AT THE INTERFACE BETWEEN TOE STRUCTURE AND THE SPACE STATION. 


OR I; I T CCARACTERI STICS 
Geosynchronous OrbiL 
Apogee , lu.i 
Inclination, deg 

liBMpe A aV l feqSitnd, u/t 


( ) Yes (X) No 

Perigee, lua 

Any 

Any 


POINTING /ORIENTATION 

Viet: Direction . ( ) Inertial ( ) Solar 

Truth, Sites (if know.) 

Pointing Accuracy, ^rc-sec 0.00 

Pointing Stability (Jitter), arc-scc/scc 0.00 

Special Restrictions (Avoidance) 


POWER 

( ) AC 


.i t 1 Ug 

Standby 

Pe v k 

Voltage, V 


( ) DC . 

Pot/er, W Duration. Nrs/Day 


0 

0 


£ 


0.00 

0.00 

C.00 


Tolerance + 

Tolerance + 

Eplicmeris Accuracy, u 


( ) Earth (X) Any 

Field of Vico (deg) 


(X) Continuous 
0 


ss 

5 l 

S? 

o *o 
c > 

> w 


3 a 


, I 


[XiukUHICAYIOHS 

^“bTSttiu. ( ) Offline 
) Eucrint ion /Deer ipt ion Required 
) II jj 1 ink Requited: Command Rate (KliS): 

) On-Ronrd . Rata Processing Requited 
Description: 

Data Types: ( ) Analog ( ) Digital 

Fi iu (utouct ) : 0 

bh^FJ'&Xl&tiiu)-. . 8:88 

Lata Dump Frequency (Pot Orbit) 0 
Recording Rate (RRPS) 0.00 


( ) Other; 


Frequency (I31z): 0.00 

Hour s /Day 0.00 

Voice (Ilours/Day): 0.00 

Other : 

Doimliuk command rate: 
Dowul ink Frequency (lillz): 


THERMAL 

(X) Active ( ) Passive 

Teupcruture, deg C Operational Minimum 

Don-oogrationql .Minimum 
Heat Rejection, W Operational Minimum 

lion-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


Rf UIPREUT PHYSICAL .CUAPvACTER 1 5TICS . . 

Location ( 7 Internal ( ) External 

Equipment ID/Function (X) Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, kg: 0 

Consumable Types 

Acceleration Sensitivity, (g) i 


( ) Remote 
( ) Unpressurized 
0.00 meters 
0.00 meters 
Return mass, kg: 

: 0.00E+00 uai 


Height: 
Height : 


0.00E+00 


0.00 meters 
0.00 meters 


CREW RBQUIREMEHTS 

Crew Size ( 

Skills (See Table D) 


EVA ( ) Yes (X) IIo 


Task Assignments 


1 Skill I 


I Level 


I l!ours/Day I 0.00 | 0.00 | 0.00 | I 

Reason COHSTRUCTIOl! Hour s/EVA 0.00 


C ERVICI UC /KAI1ITEEAHCE 
Service: 

Configuration Changes: 


Interval 
Returnables 
Interval 
Del iverables 


0 days Consumables 

0 kg Man hours required 

0 days Kan/Hours Required 

0 l;g Returnables 


0 kg 
0.00 
0.00 
0 l:g 


SPECIAL COIiSIDERATIOns/Sae instructions 
THIS i.l EE I Oil HAS DEEM IHTECEATED II’TO LS5-3. 


<L 


1 


PAYLOAD EI.D.E1JT DALE 

ZERO-G ANTENNA RANGE COilii EXPKRl 


CODE 

HAC;:2042 


CONTACT 

Fai.iC 
i . ti .1 i. C S S 


JANES i:. RANDOLPH 11/S 156-220 
JPL 4800 OAK CRQVE DR . 
PASADENA, CA 01109 


Telephone 213/354-2732 


STATUS 


( ) Operational ( ) Approved ( ) Fla — 4 ( ) Candidate (K) oppor tunity Scale 


TYPE 

i ) Science . and Applications (i!on-coi..a. ) 
) Commercial 

X) Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Type nuuber (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Low Value, Cut Could Use 

10 «* Vital 


Ee si red First Flight, Year: 


Humber of Flights 


Duration of Flight, Days 


OBJECTIVE 

TO EXPEDITE ThC DEVEL0PI1E11T OF I.AUCE DIAKETER AliTEIiEAS FOR COM.TJHICATIOH 
SATELLITES, flVLBI, ODSRS, ETC., PROVIDING A REALISTIC ENVIRONMENT FOE 
DEVELOPMENT ADD PROTOTYPE QUALIFICATION TESTIIIC OF SUBSYSTEM ADD EQUIP- 
HEiiT FOE. CODTDOL OF SURFACE DISTORTIONS ADD FEED STRUCTURE DEFLECTIONS. 


DESCRIPTION 

A FACILITY WOULD BE DEVELOP! IENT TO PROVIDE IN SITU PATTERN llEASUREIiEIJTS OF ANTENNA BIXA1I QUALITY AND 
MULTIPLE SII.ULTA11EOUS BEAU ISOLATION. A SPACE STATION RASED THS WOULD BE USED TO PROVIDE RF PATTERN 
ILLUMINATION. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee, la.. 

Incl i.mt ion, dofj 
Nodal A.| le, dvb 
..scape c V Required, u/s 


( ) Yes (X) No 

Porip.ce, laa 

Any 

Any 


Tolerance + 

Tolerance + 

Ephemeris Accuracy, m 


PO INTI; 1C /Ol: I EllTAT 1 01 i 
View 1/irectio.. 

TiUlii Slice (ii Kiiouit ) 


( ) Inertial ( ) Solar 


Point Inn Accuracy, arc-sec 0.00 

Poi.it in 0 Stability (JitLer), arc-sec/sec 0.00 

Special Restrictions (Avoidance) 


( ) Earth (X) Any 

Field of View (dea) 


POWER 

( ) AC 


Oj'Li at 

r.t:u-JL V 
Wu.k 

Voltage, V 


( ) DC 
Power, W 


Duration, hrs/Day 


0 .00 
0.00 
0.00 

Frequency, ha 


(X) Continuous 


Si 

SF. 




data/cg; .; .uiiicatioiis 

rc,1 “tTpSf£i u «: ( ) Of C line 

( ) Encr ipliou/Decription Required 
( ) Uplink Required: Couuaud Rale (KBS): 

( ) Dr.-Board. Data Processing Required 
Description: 


) Other: 


Data Types: ( ) Analog ( ) Digital 

Filu (Anouiit): 0 

Live TV (Fours/Day) : . . Q.OQ 

On-Board Storage (kbit): 0.00 

Dala Dump Frequency (Per OrLit) 0 
Record in- Rate (KBPS) 0.00 

THERMAL 

(X) Active ( ) Passive 

Temperature, deg C Operational Minimum 

lion-operational .Minimum 
Heat Rejection, W Operational Minimum 

lion-operational Minimum 


( ) Digital 
0 


Frequency (idlz): 0.00 

Ilours/Day 0.00 

Voice (Ilours/Day): 0.00 

Other: 

Downlink command rate: 
Downlink Frequency (llllz): 


llaxiuum 

Maxiuuia 

Maximum 

llaxiuum 


KGUIPMKMT PHYSICAL. CHARACTERISTICS . . 

Location ( ) Internal ( ) External 

Equipment ID/Function (x) Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 ueters Width: 

Launch muss, kg: 0 

Consumable Types 

A.cceleratiou Sensitivity, (g) i 


! ) Remote 

) Unpressurized 
0.00 meters 
0.00 ueters 
Return uass, kg: 

: 0.00E+00 ua> 


Height : 
Height : 


0.00E+00 


0.00 meters 
0.00 ueters 


(Stowed) 
(Deployed) 


CREW RECUIREllEl.TS 

Cr ew Size ( 

Skills (See Table B) 


EVA ( ) Yes (X) llo 


Task Assignuents 


Skill 


I Level 


I Ilours/Day I JK00 |_ 0.00J 0^00 I 

Reason COllSTRUCTIOIl l’.ours/EVA 


JEI V 1 Clue / HAII IT lil'.A! ICE 
Service : 


Conf i. uration Changes : 


Interval 

Returnables 

Interval 

Deliverable: 


0 days Consumables 0 kg 

0 kg Man hours required 0.00 

0 days Ilan/llours Required 0.00 

0 kg Returnables 0 kg 


SPECIE L COES I DERAT I OHS/ See instruct ion s 
THIS Mission HAS SEEM IIITEG RATED ILTO LSS-3. 


' 


payload element name code 

l;Vi.Ai:iCS OF LIGl.YI.Y LOADED STUUC CACX2043 


CONTACT 

I • wmU 

Address 


T e 1 epl.one 


B.U. LAM'S 
PACADEHA, CA 91109 


Science. and Applications (Eon-cou:.) 
Commercial 

Technology Development 

Operations 

Other 

national Security 


t ) national security 
Type number (see table A) 


Importance of the Space Station to 
this Element 


STATUS 


( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale 


Lou Value, But Could Use 
Vital 


Desired First Flight, Year: 


lluuber of Flights 


Duration of Flight, Days 


OBJECTIVE 

DETERMINE BYUAIilC CHARACTERISTICS OF LARGE STRUCTURAL SYSTEMS FOR USE 
II! ORBITAL OPE RAT 1 01 IS WHERE STATIC LOAD REQUIREMENTS ARE SI ALL. niE 
LYUAI 1IC STIFFNESS AM) DAhPIiJC CHARACTERISTICS OF STRUCTURES SUCH AS 
AIlTEL'ilA DISHES AMD UAUIPULATOR SYSTEMS WHICH WOULD RE II0H-FUHCTI01IAL III 
1~C WILL RE STUDIED. 


DESCRIPTION 

CAiIDI DATE CTi. UCTUE.ES WOULD BE DEPLOYED OR ERECTED USING SPACE STATIOH AS STAELE PLATFORM. CEHERAL SIZE 
CLASS WOULD BE 30-100 II. DYNAMIC INPUTS WOULD RE PROVIDED AND RESPONSE DATA MEASURED USING SPACE f ATI0II 
AS A LABORATORY . EXPERIMENT DURATION IiAY RE ONE WEEK OR MORE. 


S| 

3* 


OLLIT Cl; ARACT Lil I S T I CS 
Ceocyuclurouous Orbit 

Aj»0^tj4J , la.i 

liid iuJtioii| dc[> 

Nodal Aij' le, dgg 
Lscape aV Required, u/s 


( ) Yt 


(X) No 
Perigee, lx* 


Tolerance + 

Tolerance + 

Epheuens Accuracy, u 


PGIETI HC/ORI CITATION 

Vie>.' Direction . ( ) Inertial ( ) Solar 

Truth Sites (if I.noun) 

Pointing Accuracy, arc-sec 0.00 
Pointing Stability (Jitter), arc-sec/sec 0. 

^Special Restrictions (Avoidance) 


( ) Earth (X) Any 

Field of Viet; (deg) 


POWER 
( ) AC 


Operating 

Standby 

?otLge, V 


( ) DC 
Power , W 


Duration, lire /Day 


0.00 

0.00 

C.OO 

Frequency, lit 


(X) Continuous 




DAT A / C ( ) i 11 iU i ! ICAT 1 0 i 1 S 


\°i l hSU a ^ Rc ^hrfccUiu^ ( ) Offline 
( ) wK» i i> L ion /Deer ipL ion required 
( ) Uplink Required: Cowand Hate (KCS): 

( ) On-Board . Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

liiz&IWSiXUWtiiL): 8:88 

IjuLu Dump Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


( ) Other: 

0 


Frequency (I3!z): 0.00 

Uours/Day 0.00 

Voice (Hour s/Day ) : 0.00 

Other: 

Downlink command rate: 
Downlink Frequency (lllz): 


rnmni « i 

iiiiu.I j.L 

(11) Active ( ) Passive 

Temperature, deg C Operational Minimum 

Hou-op^rat iougl Minimum 
"eat Rejection, W Operational Minimum 

Ilon-opcrat ional Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EOUIFliEEV PHYSICAL , CHARACTERISTICS , . 

Location ( ) Internal ( ) External 

Equipment ID/Function (Z) Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, kg: 0 

Consumable Types 

Acceleration Sensitivity, (g) i 


! ) Remote 

) Uupressurizcd 
0.00 meters 
0.00 meters 
Return mass, kg: 


Height: 
Height : 


0.00 meters 
0.00 meters 


(Stowed) 
(Deployed) 


0.00F.+00 


ua::: 0.00E+00 


CREW ECOIIIREI.'KETS 
Crew Size 


Task Assignments 


■n 3D 

TJ O 

O ^ 
O 

-TO-f-- 
iO U 


1 

Skills (See Table S) 

I Skill | I 

1 

1 1 ) 

1 

> o 
r* m 

% 

* 


1 Level I | 

1 

1 1 1 

1 

3a 

i 


1 llours/Day 1 0.00 1 

0.00 | 

0.00 | 1 1 

1 



EVA ( ) Yes 00 lio 

Reason CONSTRUCTION 


Hours /EVA 0.00 



1 t 

S El vVIClijG/l IETEEAi !CE 
Service: 

Configuration Changes: 

Interval 

Rcturnables 

Interval 

Deliverables 

0 days 
0 kg 
0 days 
0 kg 

Consumabl cs 
Han hours required 
Han/Uours Required 
Returnablcs 

0 kg 
0.00 
0.00 

0 kg 



SPECIAL COIISIDEPATIOHS/See instructions 
THIS LISSI01I HAS LECH ItlCOPPORATER IIITO LSS-3. 


r 


PAYLOAD HLEMKHT HAKE 
SPACECRAFT MATERIALS TECIIHOI.OGY 


CODE 
DA Cl' 20 A A 


COHTACT 




L . e.i.lC. 

C.F. SYKES 



Au Jr 

I.AHCI.EY 



Telephone 

004/827-3110 




STATUE 


( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale - 0 

Desired PiruL Plight, Year: 0 Humber of Flights 0 Duration of Flight, Days 


?F. 

Science and Application, (Hon-cotai.) 
Commercial 

£X} Technology Development 
Operations 
Other 

tlational Security 
Type uuiabcr (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY DATA BASE FOPv LOIIC TERM USE OF ADVAHCED 
MATERIALS III SPACE. 


DKSCRimOl! 

TEE PROPOSED IllSSIOll UOULI) PROVIDE A URIOUE OPPORTUIIITY TO DEVELOP A LOIIG TERM SPACE EHVIROMMEMTAL 
DURABILITY DATA BASE Oli ADVMCED THERMAL COHTROL COATIIICS, ADHESIVES. COMPOSITES, AMD POLYMER FILMS. 
SPECIFIC EXPERI KELTS MOULD BE DEVELOPED TO EVALUATE THE EFFECTS OF EACH EXPOSURE PARAMETER, BOTH SI UGLY 
Xf.D COMBIHED, Oil YlIE PROPERTIES OF THESE MATERIALS. Ill SITU EVALUATIOH OF PROPERTIES COULD BE PERFORMED. 


n 

?! 
jo r 

a 3 

c 5 

T» 65 

r* r-i 


ORBIT CHARACTERISTICS . 
Geosynchronous Orbit 
Apogee, laa 
Inclination, de^ 
aCui. 1 le, dCo , i 
Escape dv Required, m/s 


( ) Yes (X) Ho 

Perigee, la.. 

Any 

Any 


Tolerance + 

Tolerance + 

Ephemeris Axcuracy, u 


( ) Inertial ( ) Solar 


PO I i i V 1 1 1C / OR 1 1 ;i JTAT 1 01 ! 

View, Divcctiou , . 

truth EiLes (it Known ) 

Point iu^. Accuracy, arc-sec C.CG 

Point i..^ Stability (Jitter), arc-sec/sec 0.00 

Special Restrictions (Avoidaiice) 


( ) Earth (X) Any 

Field of View (do;;) 


PCl.'EU 

( ) AC 


( ) DC 
Power , 


Duration, l'rs/ilay 


Oper ..Li i . 0 
. ' t .UiO by 
"e-ah 

olta^e, V 


l' 


0.00 
G .00 
G.OC 

Frequency, lie 


( ) Continuous 
0 



r 


v 


i 


i-4 FYA / Coiil.lii.l CAY lUi.S 

n > it wring r.ufiuii'cuuuLu: 
none 1 ( } Kc-alt 


u»ultui iu,, Ue*U- l i vi.iUtiC l« . . , . . . v 

( 1 Lone ( ) mealtime ( ) Of i line ( ) Other: 

( ) Encr iplioe/Dccriptiou Required 

H Uplink Required: Coim-unul Rate (RES): 

On-Hoard .Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital 

Till.: (Amount): 0 

W&rJWStsmUio, . 8:88 

Data Dump Frequency (Per Orbit) 0 
Recording r.atc (PEPS) 0.00 


Frequency (lllz): 0.00 

Ilours/Day 0.00 

Voice (l’.ours/Day ) : 0.00 

Other : 

Downlink command rate: 
Downlink Frequency (lllz): 


TUER1AL 

(X) Active 


Active ( ) Passive 

Temperature, deg C Operational Minimum , 

. . lion-operational Minimum 

Heat Rejection, W Operational Lmiuua 

lion-operational Minimum 


Maximum 

Maximum 

Maximum 

Maximum 


EQUIP! ELT PHYSICAL .CHARACTERISTICS 

Location ( 7 Internal ( ) External ( ) R 

Equipment ID/Function (x) Pressurized ( ) U 

Length: 0.00 meters Width: 

Length: 0.00 meter s„ Width: 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 


( ) Remote 
( ) Unpressurized 
0.0C meters 
0.00 meters 
Return mass, kg: 


0.00E+00 


Height : 
Height: 


0.00E+00 


0.00 meters 
0.00 meters 


CLEW REQUIRE! .ELTS 

Crew Siae ( 

Skills (See Table D) 


EVA ( ) Yes (X) I!o 


Task Assignments 

T Skill T 


I Level 


llours/Day 


Reason 


Hours /EVA 0.00 


SEXyiCIuG/ilAIETEi.AECE 
Surv ice : 

Configuration Changes: 


Interval 

Returnablcs 

Interval 

Deliverable: 


0 days Consumables 0 kg 

0 kg Han hours required 0.0C 

0 days Ilau /Hours Required 0.00 

0 kg Returnables 0 kg 


SPECIAL CGI i E I DERAT I Oi I S / S e e instructions 
THIS ET SSI 01 1 FAS CEEil IHTECCATEI) IUTO LSS-5. 


I 



payload f.lhaeet na..:: 
spacecraft cohtrol tixu dkvelorm 


code 

eac::20A5 


CONTACT 

* . U»-IL 

iiddi cliSj 


Telephone 


L.U. TAYLOR JR 
LNCL 


STATUS 

( ) OpiTatioml ( ) Approved ( ) Planned 


Deoir ed First Flight, Year: 


0 


( ) Candidate (X) Opportunity 
Humber of Flights 0 Duration of Flight, Days 0 


e cience.and Applications (Ron- comm. ) 
ommcrcial 
[SI Technology Development 

n Operations 
Othpr 

national Security 
Type number (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 0 


OBJECTIVE 

EVALUATE ADAPTIVE CONTROL TECHNIOUES REQUIRED BY ADVA1ICED SPACE STATION 
CONFICUi A.TIOFiS . THESE ADAPTIVE CONTROL TECHNIQUES NILE INCLUDE CLOSED- 


LOOP SYSTEMS I CEilTI FI CATION . 


DESCRIPTION 

ADVANCED ADAPTIVE CONTUOL LAWS U1I.L BE PROVIDED AS SELECTABLE ALTERNATIVES TO OPERATIONAL CONTROL LAWS, 
VARIOUS ADVANCED TECHNIQUES WILL BE EVALUATED WITH THE OPERATIOHAL SYSTEM SERVIHC AS A BACKUP. 


OkLIT CHAI'ACYEIIIST 1 CS 
Ccocyuchroiious Old it 

( ) Yes 

(X) Ho 



> 1»**« 


Perigee, km 

Tolerance 


Inclination, deg 

Any 


Tolerance 

+ 

ilscai l .e A iiV l H£quiX-d, m/s 

Any 


Ephemeris 

Accuracy 


O O 

-H 2 
TJ o 

O 5 
o > 

vo r* 

O T3 

— 

3 si 


POI NTI 1 1C / OKI ENTATIOIi 
View Direction 
Truth Sites Xl'l Known) 
Pointing Accuracy, arc-sec 


( ) Inertial ( ) Solar 


0.00 


Pointing Stability (Jitter), arc-scc/sec 
Special Restrictions (Avoidance) 


0.00 


ROWER 

( ) 


AC 


Jperating 


• > t a..uby 
I’ottagc, V 


( ) DC 
Power, W 


0 

0 


8 


Duration, Lrs/Day 


0.00 

o.oc 

0.00 

Frequency, Hz 


( ) Earth (X) Any 

Field of View (deg) 


( X ) Continuous 
0 



\ 


;* 


LA TA / ('01 J ill U I CAT I Oli § 

Uoi.i taring Require aiiiL^: . , . . . . 

) lloue ( 1 Realtime ( ) Offline ( ) Other: 

Encript ion/Decript iou Required 

Uplink Required : Cowhand Rate (UF.S): 0 Frequency (lllz): 0.00 

Qu- Hoard. Data Processing Required 
Description: 

Data T),,i;s: ( ) Analog ( ) Digital Hour s/Day 0.00 

Filu (Amount): 0 Voice (Hour s/Day) : 0.00 

Live TV (Hours/Day): . O.OQ Other: 

On-Board Storage ifibit): 0.00 

Data Duup Frequency (Per Orbit) 0 Downlink command rate: 0 

Recording Rate (KBPS) 0.00 Downlink Frequency (iMz): 0.00 

TH AI ' I AL 

00 Active ( ) Passive 

Temperature, deg C Operational lliniuuu 0 Maximum 0 

, . lion-operational .Minimum Q Maximum Q 

l.eat Rejection, If Operational lliniuuu 0 I lax luura 0 

lion-operational liiuiuuu 0 Maximum 0 

EQUIPMENT PHYSICAL .CHARACTERISTICS 

Location ( ) Internal ( ) External ( ) Reuote 

Equipment ID/Functiou (X) Pressurized ( ) Unpressurized 

Length: 0.00 meters Width: 0.00 meters Height: u.00 meters (Stowed) 

Length: 0.00 meters Width: 0.00 meters Height: 0.00 meters (Deployed) 2 

Launch mass, kg: 0 Return mass, kg: -5 

Consumable Types *U O 

Acceleration Sensitivity, (g) miu: O.OOE+OO max: 0.00E+00 O 5 

crew a r 

Crew Size 0 Task Assignments _ 

Skills (See Table U) I Skill I I I I I )’ I > £) 

_ __ __ _ _ _ am _ __ __ _ _ _ — _ _ _ _ ______ _ __ _ _ _____ _ _ _ _ _ __ _ ... _ _ _ mm _ __ _ _ _ _____ _ , y | ^ 

I Level I I I I | | | =3 _ 

a] 

|_Hour s /l> a y_ j ^ _ I I _j_ I I I 

irVA ( ) Yet (X) llo Reason Hour s/EVA 0.00 

C E» .V I C i ijC / i A. 1 1 ITE1 lAl.’CE 

Service: Interval 0 days Consumables 0 kg 

P.eturaablcs 0 kg Ilan hours required 0.00 

Configuration Changes: Interval 0 days tiau/Ilours Required 0.00 

Deliverables 0 kg Returnablcs 0 kg 

SPECIAL COilSIDMRATIOliS/Sce instructions 
this Mission : as i.r.Ei; integrated ieto i.ss-2. 




PAYLOAD ELKI.El.T aAiX 

ADVANCED CONTROL IHIVICIA TECH DEM 


CGNE 

LACX2046 



4 


. > 

;i 

! v 

I 

» 

l 




COK TACT 

iia...c c.u. r.Ecia.Ev 

Address LMICLEY 


TYPE 


( ) Science. and Applications (Non-couu.i. ) 

( ) Commercial 

(X) Technology Development 

n Operations 
Other 

Uational Security 
Type number (see table A) 0 


Importance of the Space Station to 

Telephone this Element 

1 = Lou Value, BuL Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 


Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

EVALUATE ! .01 ILF. TUI I STORAGE CONTROL DEVICES (E.G., THIRD GENERATION C0IITR0 
MOMENT GYROS (CMG'S), SECOilD GENERATION I3ACNETICALLY SUSPEIJDED U011EUTU11 
UIECS (ACliD'S) ) REQUIRED EY ADVAIICED SPACE STATIOII CONFIGURATIONS. 


DESCRI PTIOII 

ADVANCED CONTROL DEVICES WILL EE PROVIDED AS SELECTABLE ALTERNATIVES TO OPERATIONAL CONTROL DEVICES 
VARIOUS ADVANCED DEVICES WILL BE EVALUATED WITH THE OPERATIONAL SYSTEM SERVING AS A BACKUP. 


ORBIT CHARACTERISTICS 
Geosynchronous Orbit 
Apogee , Ijv. 

Inclination, deg 

liscape A !lV 1 Fi l iui?td, Id/ i 


( ) Yes (X) Ho 

Perigee, laa 

Any 

Any 


PCINTIRC/ORIENTATIOH 

RutL^'iitcG^if l.novni) 

Poi*.tiu 0 Accuracy, arc-sec 0.00 
Pointing Stability (Jitter), arc-scc/scc 
Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


0.00 


POWER 
(X) AC 


O^era i i 
Nta.idLy 

$oIt.»gc, V 


( ) DC 
Power, W 


0 

0 


8 


Duration, Hrs/Day 


0.00 

0.00 

0.00 

Frequency, Ils 


Tolerance + 

Tolerance + 

EpNcmeris Accuracy, u 


( ) Earth (X) Any 

Field of View (deg) 


S8 

§1 

-f' : — - 

3 &Q 




(31) Continuous 
0 


I 


I 

I 

i * 



I 

I \ 


/ 

4 

V 


k 


DATA /oo; i IU : I CAT X 01; V 
• ‘ ^cqt * 


n 

1 1 


l tor mg 
done 


j n'L'i.iL'i.l b • . 

( ) Realtime 


( ) Offline ( ) Other: 


F.acr int iou/Decript ion Required 
Uplink Required: Command Rate (KDS): 

Qn- Board. Data Processing, Required 
Descr rpL ion : 

Data Types: ( ) Analog ( ) Digital 

Film (Aiuount ) : 0 

hive TV (Hour s/Day) : . „ 0 .00 

On-Board Storage (kbit): 0.00 

DaLa Du. q> Frequency (Per Orbit) 0 
Recording Rate (REPS) 0.00 


0 


Frequency (lillz): 

0.00 


Ilours/Day 

0.00 


Voice (Ilours/Day): 
Other: 

0.00 


Downl ink command rate: 

0 

Downlink Frequency 

(iaiz): 

0.00 


THERMAL 

(X) Active ( ) Passive 

Temperature , de£ C Operational Minimum 

„ . Ilori-opgrational .Minimum 

heat Rejection, W Operational liinuum 

Hon-operational Minimum 

ocoo 

Maximum 

Maximum 

Maximum 

Maximum 

oooo 


• 


EQUIPMEHT PHYSICAL. CHAR ACT KR I ST I C S # . 

Location ( ) Internal ( ) External 

Equipment ID/Function (X) Pressurized 

Length: 0.00 ueters Width: 

Length : 0.00 ueters Width: 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 

( ) Remote 
( ) Unpressurized 
0.00 meters 
0.00 ueters 
Return mass, l;g: 

tain: 0.00C+00 uax: 

Height : 
Height : 

0.00E+00 

0.00 meters 
0.00 meters 

(Stowed) 

(Deployed) 

O C 

-n a 

-o o 
02 
O T> 

» r 

-n 

CREW RETUIRJSMEIITS 

Crew Size 0 

Task Assignments 






-war^ 

c > 

Skills (See Table L) 

1 Skill 1 

1 1 

1 

1 1 

1 




1 Level 1 

1 1 

1 

1 1 

1 




1 Ilours/Day 1 

1 1 

1 

1 1 

1 



EVA ( ) Yes (X) lio 

Reason 


Fours/EVA 

0.00 




S HRV I CI’JC / 1 L\I IITFUAilCE 
Service : 

Coiif i^uratiou Chcu^cs: 

Interval 
Rcturuabl es 
Interval 
Deliverables 

0 days 
0 kg 
0 days 
0 kg' 

Consumables 
Man hours required 
Man/Mours Required 
Returnables 

0 kg 
0.00 
0.00 
0 kg 




SPECIAL CORSIRERATIOES/Seo instructions 
THIS 11ISSI01! DAS CEEH IIITECRATED ItlTO LSS-3 


payload r.i.r.t l:i:v iiAi;n 

T'.:i:r:v.L si!Arr cohtrol ti:chi:olcgy 


f-fii'T-* O’ 

Ih.-O * I* .11. AL.CI.Ii/-lI 

AilA'cSS 




1 YPE 

J Science and Applications (ilon-comn. ) 
) Commercial 

X) Technology Development 
( ) Operations 
( ) Other 

C ) national Security 

Type number (see table A) 0 


Importance of the Space Statiou to 

Telephone C27-3451 tins Element 

1 ss Low Value, Cut Could Use 

STATUS 10 ** Vital 

( ) Operational ( ) Approved ( ) P lan ned ( ) Candidate (X) Opportunity Scale - 0 

Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

DhTnUJIiK THE FEASIBILITY OF COIiTROLLIHC SHAPE DIST0RTI01I BY OH-BOARD 

REATIiiG. 


DESCRIPTION 

A LARGE FLEXIBLE PA1IEL WILL EE ATTACHED TO T11E SPACE STATIOU. HEATERS l/ILL EE KOUHTED TO TOE PA1IEL AT A 
HUICER OF L0CATI01IS. SEHSOI'S l.OCATED OH TOE PAHEI. VJTLL DETECT DEVIATI011S FR01I TOE REQUIRED SHAPE AMD TRIGGER 
THE HEATERS TO GE11ERATE A TEMPERATURE DISTRIBUTI0I1 III TOE PAH EL UUICH WILL OFFSET TOE UHWAllTED DIST0RTI0HS. 


GRP" CHARA CTERISTI CS 

-.synchronous Orhit 
pogc c* , Km 
Incl iuction, deg 
jlcdal Ai) lo, deg 
Lscape t!v Required, u/s 


( ) Yes (X) IIo 

Perigee, la;. 

Any 

Any 


1*01 ETirC/ORlEETATIOi: 

View Direction . ( ) Inertial ( ) Solar 

T ruth Sites (if Known) 

Pointing Accuracy, arc-sec 0.00 

Pointing Stability (Jitter), arc-sec/scc 0.00 

Cp<_cinl Restrictions (Avoidance) 


rowin'. 

( ) AC 




- a .* *.* L i it t 

•itiiiiUiiy 

?ot't\.ge. 


( ) DC . 

Power, W Duration, lirs/Day 


C 

C 


e 


o.oc 

0.00 

q.oo 

F i L(|liijiiCy , 


Ha 


Tolerance + 

Toleran9c + 

Ephemeris Ac curacy, ra 


( ) Earth (X) Any 

Field of View (deg) 




( ) Coutinuou 
0 


ORIGINAL PAGE ji9 
OF POOR QUAU+Y 


( 


DATA /C 01 i .ULICATIOllC 

(Ttesi"- < > ofmnc 

Incrij.l ion/DecripLion Required 
Uplink Required: Command Tate (KSS) : 

Qn-Dosrd . Data Processing Required 
Description: 

Da La Types: ( ) Analog ( ) 

Film (Amount): 0 

8:88 

DaLa Dump Frequency (Per Orbit) 0 


n 


( ) Ollier: 


0 


Digital 


Recording Rate (ECPS) 


0.00 


Frequency (Uiz): 

0.00 


llours/Day 

0.00 


Voice (Fiours/Day ) : 
Other: 

0.00 


Doi/nlink command rate: 

0 

Downlink Frequency 

Oaiz): 

0.00 


Til Amu, 

00 Active ( ) Passive 

Temperature, deg C Operational Minimum 

. . lion-operational .Minimum 

heat Rejection, W Operational Minimum 

lion-operational liiniiauni 

0 

8 

0 

Maximum 

Maximum 

Maximum 

Maximum 

0 

8 

0 


• 


COUIPi.F.HT PHYSICAL, CHARACTERISTICS , % 

Location ( ) Internal ( ) External 

Equipment ID/Function (x) Pressurized 

Length: 0.00 meters Width: 

Length: 0.0C meters Width: 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 

( ) Remote 
( ) Unpressurized 
0.00 meters 
0.00 meters 
Return mass, kg: 

min: O.OOE+OO max: 

Height : 
Height : 

0.00E+00 

0.00 meters 
0.00 meters 

(Stowed) 

(Deployed) 

o o • 

-n » 

“Xj O 

o 5 
o > 

73 F 
O -0 

CREW EECUIREMEHTS 

Crew Size 0 

Task Assignments 






'll " 

Skills (See Table E) 

1 Skill I 

1 1 

i 

1 1 

1 




I Level I 

1 1 

1 

1 1 

1 




i llours/l)ay 1 

1 1 

1 

1 1 

1 



EVA ( ) Yes (X) Ho 

Reason 


llours/EVA 

0.00 




S ERVl Clt’C/l AI1ITEEAUCE 
Serv ice: 

Configuration Changes: 

Interval 

Returnables 

Interval 

Deliverables 

0 days 
0 l:g 
0 days 
0 kg 

Consumables 
Man hours required 
Man /Hours Required 
Returnables 

0 kg 
0.00 
0.00 
0 kg 



SPECIAL CGHSIDERATIGiiS/So 
THIS USSIGi: HAS REEL IHT 

e instructions 
EG RATED IHTO LSD-3 . 












rAYI.OM) ELCliEl.T liAi.K 

active optics thckholocy 


CONTACT 

DAVID EMIIS 

Address AliCS RESEARCH CELTER 


Telephone 


STATUS 

( ) Operational ( ) tpynwwj ( ) 
Desired First Flight, Year: 0 


conn 

BACX204C 


Planned ( ) Candidate 
Humber of Flights 


g cieucc.aud Applications (Hon-cornu. ) 
ou>ercial 

Technology Development 

Operations 

Batiuual Sccurit 


Type number ( see 


nty 

table 


A) 


Importance of the Space Station to 
this Element 

1 - Low Value, But Could Use 

10 *» Vital 

(X) Opportunity Scale ■ 0 


0 Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE A TECKUOLOGY BASE FOR THE OPERATION ADD CONSTRUCTION OF 
I AlRG E-APERTURE SCGIIEIJTED lilRROES F.AVIDG I1ICII SURFACE ACCURACY OPTICAL 
FICUEE. 


DESCRIPTIOil 

TiiE PROPOSED lilSSIOII WILL I1IVESTIGATE CRITICAL TECUIIOLOCICAL ISSUES GERIIAUE TO THE USE OF LARCE IIULTI- 
SHCiiHUTED ACTIVE REFLECTORS 111 FUTURE SPA.CE PROJECTS. KEY AREAS OF EXPERT IIEUTATIOIJ ARE UAIIITEUAUCE OF 
SURFACE FIGURE AIID SEGUE! IT ORIEIITATIOU THROUGH POSTTIOIIAL ACCUATORS AHD C01ITR0L ALCORITUllS: MEASUREMENT OF 
OPTICAL IIiACE (QUALITY THROUGH WAVEFRONT SEIISIIIG AHD LASER FAUCI HC TECIHIIOUES ; DEPl.OYliEET, ERECTION, AIID 
MECHANICAL VI BRATIOil CONTROL OF THE TRUSS SUPPORT STRUCTURE FOR TOE PRIIiARY MIRROR; AI.’D, ACCURATE AUCULAR 
POIHTI1.C OF THE A1ITEIIIIA ASSEMBLY. SIHCE THE TECUIIOLOCICAL READINESS OF THE ASSEMBLED REFLECTOR UILL BE 
COHEIR! HD BY ASTRONOMICAL ODSERVATIOHS . TECHNOLOGICAL ISSUES RELATIIIG TO I11FRARED DETECTORS Aim ASSOCIATED 
CRYOGENIC ENGINEERING; MICROWAVE RECEIVERS, AHD OPTICAL FIBERS L'ILL ALSO BE ADDRESSED. 


ORBIT CHARACTER! ST L CS 
Geosynchronous Orbit 
Apogee, laa 
Inclination, deg 
l.'odal Angle, d<;g 
Escape uv Required, u/s 


( ) Yes (r.) Ho 

Perigee, Lm 

Any 

Any 


Tolerance + 

Tolerance + 

Ephcucns Accuracy, ia 


O O 


s§ 

n 


§ £ 


$ 


J 9 — 

£8 


3s 


POIlITIliC/ORIEt .TAT I OH 

View, Livcctiun. , ( ) Inertial ( ) Solar ( ) Earth (X) Any 

Truth Sites (if known) 

Pointing Accuracy, arc-sec 0.00 Field of Viet; (deg) 

Pointing Stability (Jitter), arc-sec/sec 0.0C 
Special Restrictions (Avoidance) 


POL HR 

( ) 


Opera L i».g 
St nnn by 

I'oitnge, V 


( ) DC 

Power, N Duration, Drs/Day 

0 0.00 

0 0.00 ( ) Continuous 

0 0.00 

0 Frequency, Ua • 0 


<3 


< 


! 4 

: • 


|;ATA/CC ■; u .U'lCATIOiiy 

^“ITKSHu* ( ) Offline 


rr 

H 


Encr intiou/Decript ion Required 
Uplink Required: Coiimand Rato (EDS): 

Qt.-Doard . Data Processing Required 
Rescript iou: 

Data Typos: ( ) Analog ( ) Digital 

Filin (/. mount): 0 

Live TV (Uours/Day) : . . Q.QQ 

On-Board Storage (libit): O.Oo 

Data Duup Frequency (Per Orbit) 


( ) Other : 

0 


Recording Rate (KDPS) 


0.(W 


THERMAL 

(k) Active ( ) Passive 

Touporature, deg C Operatioual Minimum 

Uon-operat ion#l .Miniuuu 
Operational Minimum 
lion-operational Minimum 


lloat Rejection, U 


Frequency (MHz): 0.00 

Hours/Day 0.00 

Voice (Uours/Day): 0.00 

Other : 

Doimlink command rate: 
Downlink Frequency (MHz): 


Maximum 
Maaii ;ui 
Maximum 
Maximum 


M External 
Prei 


EOIII PI.RUT PHYSICAL .CUARACTERISTICS 
Location ( ) Internal 

Equipment ID/ Runet ion 00 Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, kg: 0 

Consumable Ty ( .es 
Acceleration Sensitivity, (g) 




Remote 

Unpressurized 
0.00 meters 
0.00 meters 
Return mass, leg: 


Height : 
Height : 


min: 0.00E+00 


max: O.OOL+OO 


0 

0.00 


0.00 meters 
0.00 meters 


» 

* 

CREW RiU.UIREiiEHTS 

Crew Size 0 

Task Assignments 




% 

Skills (See Tuble D) 

1 Skill 1 

1 1 

1 1 1 

i 

4 



1 Level 1 

1 1 

1 1 1 

1 

i 


1 Uours/Day 1 

1 1 

1 1 1 

1 


EVA ( ) Yes (X) llo 

Reason 


Hours /EVA 0.00 



s ei;v i c i uc / 1 v.i i itee/.i :ce 

Service: 

Configuration Changes: 

Interval 
Returnables 
Interval 
Del ivcrables 

0 days 
0 kg 
0 days 
0 kg 

Consumables 
Man hours required 
Ean/Hours Required 
Returnables 

0 

0.00 

0.00 

0 


SPECIAL CQi.SIDELATIGlIS/ Sec insLr 
TEIS l.ISSIOE Ig'.S LEEll Ii.THCEATED 

uctious 
IIITO LSS-4. 





(Stowed) 

(Deployed) 


5 ° 

^ arj 


o 2 

O £ 

» n 

o ~a 
c > 

££ 




1 


payload eli;;..:ut lade 
geodesic spherical stp. 


TRUCTIIRES TE 


cone 

r A r'r r , 


COl.’TACT 

tiuElC 
% « .. .. 

tiiiUi Coo 

DAVID 11. SUDCETli 

M KImA,1D 

GODDARD SPACE FLICUT CE1I 



i it lc^liOlti; 

.... 




II 

h 


Science. and Applications (lion-coma. ) 

LOnUiiCi* Clul 


(_)_£lanned (_) Candidate (X) Opportunity 

° Dumber o f Flights 0 nurItIon"orFUcht7D^ 

iO DEVELOP THE TECHNOLOGY Foil LEU SELF-SUPPOETIHG STAPLE MID II TCI’ Y 
!: 1 : i !i!lI C ??Siii ; ?/ 0Ii 2PACECKAFT AIID SPACE SYT1T IS CASED OH GEODESIC “* 


('*•) Teclmolo&y Development 
Operations 
Other 

t ) national Security 
Type number (see table A) 0 

Importance of tbe Space Station to 
this Element 

1 = Lou Value, Cut Could Use 

10 = Vital 
Scale = 0 


0 



Am,., iv o F 

CLCTT CEARACTER I STICS 

Cec synchronous OrBit ( ) Yes (X) No 

*>; , . , Perigee, fcu Tolerance + 

ilodal A.a 1, dec Any Tolerance + 

Escape CV fruited, u/s y Ephemeris Accuracy, u 

PO 1 1 JT I ilC / OKI El 1TATI Oil 

fruLh^rtes^it Luo un) ( } Inertial < > Sola ^ ( > Earth (X) Any 

Pointing Accuracy, arc-sec 0.00 r ;„i . ... . 

Point in- Stability (Jitter), arc-sec/sec 0.00 * ** ’ e “ 

• •pec in l restrictions (Avoidance) 

l’Gi/EP. 

( ) AC ( ) DC 

_ Duration, Hr a/Day 

Oi-ernti.^ 0 0.00 

Peal ^ y o n’flO ^ Coutiauous 

VcU.. o 0, V 8 r rw .ucJ;?V 0 


r" in 

3<a 




I 

I 

I 

. 

I 

i 


1 

I 

’ 

i 

! 


i 

i 


i 



t 


v 

.1 


CAVA /CGI .lain I CAT 1 01 1 c 

( ) Other: 

0 Frequency (I3!z): 0.00 


llours/Day 0.00 
Voice (llours/Day): 0.00 
Other: 

Downlink command rate: 0 
Downlink Frequency (HIlz): 0.00 


TiIlinfAL " 

OO Active ( ) Passive 

Temperature, dog C Operational lliniuuia 0 

lion-operational .llinimuu Q 

Heat Rejection, U Operational llinimum 0 

lion-operational lliuiuum 0 


Maximum 0 
lla::iuuu Q 
Maximum 0 
Maximum 0 


H 

II 


ikoruia i.cqu l rcujjiiL s . . . . . 

none ( ; Realtime ( ) Offline 

Cacr iption/Decript ion Required 
Uj linl; required: Commend Rate (KBS): 

Qr.-Eoard . Data Processing Required 
Descript ion : 

Data Types: ( ) Analog ( ) Digital 

F i k: (Asouiit ) : 0 

l.ivL TV (llours/Day):. . Q . QQ 

On-Doard Storage (Mbit): 0.00 

Data Duup Frequency (Per Orbit) 0 
Recording Rate (KBPS) 0.00 


M'TlTplilil.'T PHYSICAL, 
f.ocation ( 


CHARACTERISTICS 
) Internal 


. , Inter 

Equipment ID/Function 

Length: 0.00 

Length: 0.00 

I.aunch mass, kg: 
Consumable Types 
Acceleration Sensitivity, 


( ) External 
(x) Pressurized 
meters Width: 

meters Width: 

0 


(h) 


ii 


R ei.io t e 

Unpressurized 
0.00 meters 
0.00 meters 
Return uass, kg: 


uin : O.OOE+OO 


man ; 


Height : 
Height : 

0.00E+00 


0.00 meters 
0.00 meters 


(Stowed) 

(Deployed) 


cr.iiu RcruiREiaikTS 

Crew Size 0 

Skills (See Table B) 


1 Hours /Day 1 1 1 1 1 1 1 

HVA ( ) Yes (X) Ho Reason 


Hour s/EVA 0.00 


S IX V I C I !JC / 1 *A I i ITHH AH C E 

Service: Interval 

Rcturnables 

Configuration Changes: Interval 

Del iverables 

0 days 
0 kg 
0 days 
0 kg' 

Consumables 
Han hours required 
Kan/llours Required 
Rcturnables 

0 kg 

0.00 

o.oc 

0 kg 

SPECIAL COHSIDERATIOUS/See instructions 

TkS HISSIOl: HAS BESi: SUT ASIDE FOR IACK OF A CUSTOMER 

11ISSI01J. 




Task Assignments 

I Skill _| 

I Level I 


2 ° 

^ 3 

T O 

o =? 


HS- 


<o x 
c > 
> o 
r m 

^2 


payload element name 

ijm: cc sr/.cn structure technology 


CCLTACT 

I !c~e DICT. CATES 

Address UILLIAM UAL EG liSFC 


CODE 

EACX2050 


I] 


i»E 

Science and Applications (Non-cornu. ) 
Commercial 

Technology Development 
Operations 
Other 

. national Security 
Type number (see table A) 0 


Inpor Lance of the Space Station to 

Telephone 205/453-4195 this Element 

1 = Lot.' Value, Bi ‘ Could Use 

STATUS _ 10 = Vital 

( ) Operational ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity Scale = 0 

Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


OBJECTIVE 

TO PROVIDE A TECHNOLOGY BASE FOB SYSTEMS. Ill THE LARGE STRUCTURES CLASS, 
RErUlRIIlC COilSTRUCTIOIl AHD/OU ASSEMBLY UTILIZING SUPPORT FROM A MANNED 
ORBITAL STATION . T.1LSE TECEIIOLOGY DEVELOPMENT NISSION(S) UILL ALSO 
UTILIZE Cr.CUiin FACILITIES AND ORBITER TESTS FOR SHALL, SHORT DURATION, 
SEGREGATED EXPERIMENTS. 


DESCRIPTION 

TnE MISSION PROPOSED UILL PROVIDE THE TECHNOLOGY REQUIRED FOR THE CONSTRUCTION AND ASSEMBLY OF LARGE 
STRUCTURAL COMPONENTS AND SYSTEMS UlilLE ATTACHED TO AND SUPPORTED FROM A I1ANNED SPACE STATION. KEY I 



88 

si 

8 ? 

o •« 
c £ 

- in 


Oia T T CL1/.1V CTITJSTICC . 
Geosyudiioiiuus Orbit 

( ) Yes (X) No 


3 & 



Apomee, la.. 

Perigee, Urn 

Tolerance + - 


Inclination, de:; 

Any 

Tolerance + 


Nod. i 4i]' 1 e , d(;" 

Escape <IV Required, m/s 

Any 

Ephcwcns Accuracy, u 



PGINTING/ORI NUTATION 

View, Direction , . ( ) Inertial ( ) Solar ( ) Earth (£) Any 

Truth Cites (ll known) 

Point iu^ Accuracy, arc-sec 0.00 Field of View (dej,) 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


POUIX; 




( ) AC 

( ) DC 
Power , U 

Duration, Nrs/Uay 


Opera tint, 

0 

0.00 


E t«.ndl>i 

0 

0.00 

( ) Continuous 

io)ta^c, V 

8 

O.Ofi 

Frequency, Ns 

0 


* 

j 

j 

I 




I 

I 

} 

I 

: 

* 

> 


l * 



j 


j 

* 


RATA / CQi E .TIE I CATI01 : v 

Honitorm,. Requirements: . 
Hone; 1 { ) Realtime 


HI 

H 


( ) Offline 

ucvipl ion/Decript ion Required 
Uplink Required: Cota.iaud Hate 

On-Board . Data Processing Required 
Description: 


(K11S): 


( ) Ana lor 


Data 
I’ili. 

I. 1 V 0 i» ii.uuisjiiiij/., 

On-Board Storage (kbit) 


(Amount ) : 

TV .(Uours/Davj),: 

Bala Buup Frequency (Per 
Recording Rate (KBPS) 


( ) Digital 

8:88 
OrLit) 0 
0.00 


) Otlier: 

0 


TilERIAl. 


(X) Active ( ) Passive 

Temperature, deg C Operational Kiniuuu 

llon-on^rat i ona 1 lliniuuu 
Heat Rejection, W Operational minimum 

Hon-operational Minimum 




0 


Frequency (131a): 0.00 


Dour s/Day 0.00 
Voice (Hours/Day) : 0.00 
Other: 

Downlink cota.iand rate: 0 
P/Otml ink Frequency (I21z): 0.00 


Maximum 0 

Maximum Q 

Maximum 0 

Ilaxiiiiuiu 0 


EQUIPWEliT PHYSICAL , CHARACTER I STICS . . 

Location ( ) Internal ( ) External 

Equipueut II)/Fuuction (X) Pressurized 

Length: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, kg: 0 

Consumable Types 

Acceleration Sensitivity, (g) min 


H 


P. emote 

Unpressurized 
0.00 meters 
0.00 meters 
Return mass, l:g: 


0.00E+00 


max : 


Height : 
Height : 


0.00E+00 


CREW REQUIRE! XI ITS 

Crew Size 0 


Task Assignments 


Skills (See Table E) 


2_Skill [ | j j 

I Level I I I I 


0.00 meters 
0.00 meters 


I 


I Ilours/Day I I I I I I 


5toi;ed) 

Deployed) 


O O 
“n 33 


-D CD 

%z~ 

3? 


iO tl 
C 7» 

> o 
r- 111 



EVA ( ) Yes (X) lio Reason llours/EVA 0.00 


SU’.VI CI EC/l !A I i ITELA1IC E 
Service : 

Interval 

0 days 

Consumables 

0 l;g 


Rcturnables 

0 kg" 

Han hours required 

0.00 

Coufi .uratiou Changes: 

Interval 

0 days 

Hau/Rou’ s Required 

0.00 


Deliverables 

0 l;g 

Rcturnables 

0 l.g 


SPECIAL COWS I DERAT I CLS/See iustruetious 
RiitVI'i.I/AiiT WITH LCD-1 A LSC-2. 



payload eledeet haei; 

coira oi . led acceleration pp.orui.si 


CODE 

i;acj:2G51 


CONTACT 

i.OMU 

r (llilkSli 


DAVID C. DYCKS 
j/.cr ev/.iis 

GODDARD SPACE I'Ll CUT CEE 


Telephone (2 1C) 433-4C00 X 


STATUS 


TATI 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opport unity 


TYPE . , . . . . 

Science and Appl leal ions (lion-coiu.. . ) 
Coiiuercial 

[11) Technology Development 
Operations 
Other 

national Security 
Type number (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Low Value, But Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 


0 


Humber of Flights 


0 


Duration of Flight, Days 0 


OBJECTIVE 

DETEDi IlilE THE FEASIBILITY, CHARACTERISTIC, C01ISTKAI11TS , ADD II1TEKFACES 
OF PROPULSION SYSTLI.S REOUIRED FOR COUTROLLED ACC ELERAT 1011 OF SPACE 
SYSTEMS AUD CORRELATE THE CROUIIL AND SPACE CHARACTERISTICS OF CAI1DIDATE 
COIICEPTS. 


\ 

1 » 


DESCRIPTI0I1 

CM fDI DATE LOU TUP.UST PROPULSIOil COIICEPTS I/ILL BE ATTACHED 
IF PROGRAE OBJECTIVES SO IIJDICATE. THE PROPULSIOil SYSTELS 


TO THE SPACE STATIOU OR ASSOCIATED SPACE SYSTE1I 
WILL BE OPERATED TO DETERttlllE THE FEASIBILITY OF 


Aim CQUSTRA I UTS OH THEIR USE TO CONTROL ACCEI.EPATIOES INDUCED BY MATUIA.L ADD SPACE SYSTEM FORCES AMD TOPxOUES 
ASSOCIATED DTACilOSTlCS IJII.L ASSESS PLUME CHARACTERISTICS WHICH CANNOT BE ABEOUATELy EVALUATED 111 GROUIID 
TESTS, TEE PERFORIANCE ADD LIFETIME HILL BE EVALUATED BY THE USE OF FLIGHT AHD POST FLIGHT IUSPECTIOIIS TO 
CORRELATE SPACE AED CP.OUED RESULTS. THE SPECIFIC PROPULSIOil COIICEPTS TO BE EVALUATED ARE TED BUT MILL 
^LUbJJ yE^STO.IET^ n fgj }^ (1^ Jt! gEVERAL MODES 1JUICI! AFFECT THEIR DYIIAIIIC THRUST CHARACTERISTICS AHD 


ORBIT CH/JVCTEP.ISTICS , x 

Geosynchronous Orbit ( ) Yes 

Apogee, la.i 

Inclination, deg Any 

Ilodal Ai: le, dg-g Any 

I.cccpu uV i.Gv|uirca, u/s 


(X) llo 
Perigee, tau 


Tolerance + 

Tolerance + 

Epheucns Accuracy, u 


POIHTIi 1C / OH I EHTATI Oil 
View Directing 
Truth Sites (if Known ) 

Pointing Accuracy, arc-sec O.OC 
Pointing Stability (Jitter), arc-suc/sec 
Special Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


0.00 


( ) Earth (X) Any 

Field of View (deg) 


% 30 

Si 

s? 

<0 -O 


r~ 


% 


3*0 


PCUER 




( ) AC 

( ) DC 
Power, U 

Duration, lirs/Day 



0 

0.00 


[•Liiutby 

0 

O.OC 

( ) Continuous 

IV v i. 

0 

O.OC 

0 

Voltage, V 

0 

Frequency, Ha 




r 


DAY, 


./CO 

r oni 


n 

H 


HIM CAT IOUS 

loving Requirci icnl s : . , . . 

done t ) Dectti.it ( ) Offline 

En c r i p t ion /Dec r i p t ion R ei, u i r cd 
Uplink Required: Command Hate (KGS): 

On-Roar d. Da La Processing Required 
Description: 

Data Typos: ( ) Analog, ( ) Digital 

Film (Amount ) : 0 

WhYJftSlSiP'tUuu . 8:88 

Da La Dutip Frequency (Per Orbit) 0 
Recording Rate (REPS) 0.00 


( ) Other: 


n*i r ?.•?>* * t 

1 UMtl it.ii 

CO Active ( ) Passive 

Temperature, deg C Operational Ilinimum 0 

lion-operational . I'iniuura 0 

Heat Rejection, U Operational Minimum 0 

lion-operational Minimum 0 


Frequency (lllz): 

0.00 


IIours/Day 

Voice (Hours/Day) : 

Other : 

0.00 

0.00 


Downlink command rate: 
Downlink Frequency (MHz): 

0 

0.00 


Maximum 0 
Maximum Q 
Maximum 0 
Maximum 0 


EOUIP! E1IT PHYSICAL .CHARACTERISTICS 
Location ( ) Internal 

Equipment ID/ Function (X) Pressurised 

Length: 0.00 meters Width: 

Width: 


( ) External ( ) Remote 

(X) Pressurised ( ) Unnres 


Length: 0.00 meter s„ 

Launch uass, kg: 0 

Coucuuable Types 
Acceleration Sensitivity, (g) 


Unpressurised 
0.00 meters 
0.00 meters 
Return mass, kg: 


Height: 
Height : 


0.00 meters 
0.00 meters 


(Stowed) 

(Deployed) 


uin: O.OOE+OO 


max: 0.00E+00 


O O 

2 

TJ Cl 

O 2 

f 6 * 


CREW REQUIRE! IELTS 

Crew Sise 0 

Task Assignments 




— 

3) f- 

lO TJ 
C > 
j> a 

C. P* 

Skills (See Table D) 

1 Skill I 

1 1 

1 1 f 

I 


1 Level I 

1 1 

1 1 1 

1 


1 IIours/Day | 

1 1 

1 1 1 

1 

EVA ( ) Yes (X) Ho 

Reason 


Hours /EVA 0.00 



S EUV ICIgC/llAl III Eh AIICE 
Service: 

Configuration Changes: 

Interval 

Returnablcs 

Interval 

Deliverables 

0 days 
0 kg 
0 days 
0 kg 

Consumables 
llan hours required 
Man/Ilours Required 
Returnablcs 

0 lcg 
0.00 
0.00 
0 kg 



SPECIAL COIIEIDEEATIOUC/See instructions 
REJECT 


< % 


payload r.LS.:a;T ham: 
TELEOPERATOi: Hi--' 1. Tit Hi COiOi 


CODE 

BACX2052 


CONTACT 

i.k.UC 

A ll U L O w i> 


JAliES K. luJIDOLPIl ll/S 156-220 
Jim, /.oCO oak cngvi: dr. 
PACArtEEA, CA 01109 


Science and Applications (Mon-coiau.) 
Couuercial 

C'Q Technology Bevelopuent 
Operations 
Other 

. . national Security 
Type number (see tabic A) 0 

Iunortauce of the Space Station to 
this Eleuent 


Telephone (213) 354-2732 

1 = Lou Value, Cut Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 


Desired First Flight, Year: 


Dumber of Flights 


Duration of Flight, Days 


Tlull £ v .!ftfBIl3B!T l/OULD EVALUATE THE PERFORHAHCE OF A tIAtl It) COIITROL 
SITUATIO!) TAKI11C I!!T0 COHSIDERATIOil THE EFFECTS OF TIliE DELAYS, VIDEO 
DATA COMPRESSIOM, ETC. IT DILL DETEI’.IIIIIE ACCEPTABLE LEVELS OF VIDEO 

^figlp^? L l :PrESEIT C E fe EXPERT MEIIT 


o o 

-n 3 
3 o 


DESCRIPTIOII 

TilC EXPCRIMKHT COULD BE A PART OF A LARGER "TELEPRESE1ICE" EXPERIIIEIJT THAT MOULD BE PERFORIILD TO DLitOtlSTRATE 
REAL-TIDE, MAU-IH-TUE-LOOP COtITROL OF FREE-FLYERS, FROM THE SPACE STATIOU. THE CURREilT "MULTIPLE 
ACCESS" PMILGSOPIIY OF TDRSS IS DOT COMPATIBLE MITE ILM'Y OF THE RF LIFE REQUIREMENTS FOR THIS REAL-TIME 
COIltROL ApPLICATTOM. DIRECT RF LTI1ES, t/lTR All ASSOCIATED RF SUBSYSTEM, MUST BE DF.SIGL'ED AMD EVALUATED. 


70 r* 


3 a 


OF! 


IT CHARACTER I STJ.CS . 
Geosynchronous Orbit 


po^ce, la.. 


Inclination, do' 

Modal A; le, dgr. 

Escape FV Required, ..>/ 1 


( ) Yes (X) IIo 

Perigee, hm 

Any 

Any 


Tolerance + 

Tolerance ♦ 

Epheueris Accuracy, u 


1*0 1 i rfi .!C/OLI EETATIOII 

Vieu. Direction ( ) inertial ( ) Solar ( ) Earth (X) Any 

Trull, Sites (if Unotm) 

Pointing Accuracy, arc-sec 0.00 Field of Vi ou (det,) 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


1 u\F... 






( ) AC 

( ) DC 
Power , l? 

Durat ior. , Ers/liay 



• 

Oj/iji." u L ii) u 

0 

0.00 




1 . . - » * . 

Udiu iJ *• 

0 

0.00 

(X) .Continuous 



Peat; 

Voltage, V 

0 

0.00 




(1 

Frequency, Fa 

0 




\ 


iA'iV./ ( 

rr 

IS 


.. .lliilCATIOilS 

storing Requirements:. , , _ . 

ilo.ic ( ) Recltiue ( > Offline 

liner ipt ion/i)ecriptioe Required 
Upl ink Required: Command Rate (ICRS): 

Qn-Eogrd.Data Processing Required 
Rescript ion : 

Data Types: ( ) Analog ( ) Digital 

Film (Amount): 0 

8:88 

Data Dump Frequency (Per Orbit) 0 
Recording Rate (KDFS) 0.00 


( ) Other; 

0 


Frequency (tJ!z): 0.00 


Uours/Day 0.00 
Voice (Uours/Day): 0.00 
Other : 


Downlink command rate: 
Doimlink Frequency (lJ!z): 


TUERkAI. 

(X) Active ( ) Passive 

Temperature, deg C Operational lliniuum 

tion-operationgl . Hiniuura 
licet Rejection, U Operational ilimuuu 

Don-operational lliniuum 


Maximum 
!laxj:. in 
Maximum 
Maximum 


UQUIPI.IXIT PHY S ICAL . CHAP ACT ERISTICS , . 

Location ( ) InLerual ( ) Exter 

Equipment ID/Functiou (X) Press 

Length: 0.00 meters 

Length: 0.00 meters,. 

Launch mass, leg: 0 

Consumable Types 
Acceleration Sensitivity, (g) 


External 

Pressurized 

Width: 

Width: 


( ) Remote 
( ) Unpressurized 
0.00 raeters 

0.00 oet«rs 

r.eturn raass, kg: 


Height: 
Height : 


0.00 meters 
0.00 meters 


(Stowed) 
(Deployed) 


min: 0.00 E-iOO 


max: 0.00E+00 


CREW RETUIEEIIEI.'TS 
Crew Size 


Task AssignuenLs 


% 

Chills (See TaLle D) 

1 Skill I 1 1 



1 

% 


1 Level | | | 

1 1 1 

1 

i 


1 Uours/Day I 1 1 

1 1 1 

1 


EVA ( ) Yes (X) Ho 


Reason 


llours/EVA 0.00 


-■Q—O-- 

C > 


CERYICIUC/ILUIITEHAWCE 
Service : 

Interval 

0 days 

Consumables 

0 kg 


Returnables 

0 kg 

Ilau hours required 

0.00 

Configuration Changes: 

Interval 

0 days 

Mau /Hours Required 

0.00 


Deliverables 

0 l:g 

Returnables 

0 Ug 

Ci ^CIAL CCiiSIUCTJlTIOUC/SfcO 
UiiJ LCT • 

instructions 





L. . 


payload element iiame 
large ; ntkrna development 


com: 

BACX2053 


CONTACT 

I'uiiC 


'fclepl.oue 


li.L. CRANTUA1! 

langley contact 


! yfe 

) Science and Appl leadens 
) Commercial 

X) Technology Development 
( ) Operations 
( ) Other 

( ) national Security 

Type number (see table A) C 


(llon~couu. ) 


STATUS 


( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale 


Importance of the Space Station to 
this Element 

1 = Lou Value, Cut Could Use 

10 = Vital 


Desired I’irst Flight, Year: 


Number of Flights 


Duration of Flight, Days 


OBJECTIVE 

Prove ENABLING technologies associated with SHORT aiid loiic das el I he 
LCA RECEIVER SYSTEM DESICKS SUITABLE FOR RADIO ASTR0U011Y AIID SEARCH 
AND RESCUE USE. 


BECCRIPTIOIJ 

C.iORT BASELINE - UTILIZE EXTREME EIIDS OF SPACE STATION AS BASEI.I1IE SEPARATION OF INTERFEROMETRIC ANTENIIAS . 
l.OEC BASELINE - UTILIZE SPACE STATION. AIID FREE FLYER. 

MICROWAVE RECEIVERS AND ANTENNAS WOULD BE IMPLEMENTED FOR ORBITAL OPERATION WITH ANTENNA BASELINE 
LENGTHS UP TO 50C FT. KNOWI! EARTH AIID GALACTIC TARGETS WOULD BE USED TO EVALUATE SYTSE11 DESIGNS AND 


PF.RFORliAlICK. 


ORBIT CI .M.ACTRRiSTICC 
Guos; nchronoiis Orbit 
,x * , 

Indian. L ion , deg 
Nodal Angle, deg 
Escape dV Required, u/s 


(X) Ho 
Perigee, laa 


Tolerance + 

Tolerance + 

Epheueris Accuracy, u 




> a 

«- n 

3 £ 


1*01 1 !TIi !i : / OR I ENTAVIOI ! 

View Direction ( ) Inertial ( ) Solar 

Truth Sites (if Lnowu) 

Pojulj.ig Accuracy, arc-sec, 0.00 
1‘oii.tii.^ Stability (Jitter), arc-sec/cec 0.00 
Speci..l Restrictions (Avoidance) 


( ) Earth (X) Any 

Field of View (deg) 


PAl 1 NR 

if ) AC 


Onerqt ii»g 

K L ell ** » by 


( ) DC 
Power, W 


Duration, Nr s/Day 


(X) Continuous 


<±) 


r2\ 


Peak 0 0.00 

Voltage, V 0 Frequency, Bi 

LATY./COi . MjTCATI OliC 

lioi»i tori eg Requi lemenLs: 

H iione, . ( ) Realtime ( ) Offline ( 

Rucyipl iou/Oecriiit ion Required . 

Uni ltit; required: Command Rate (I'.US): 

On-Eoard Data Processing Required 
Rescript ion: 

pits ‘ > 

I.ive TV (Uours/Day) : 0.00 

Ou-lioard Storage (Kbit): 0.00 

11 a ta I>u*‘.i» Frequency (Per Orbit) 0 
Recordin', Rate tlXPSj 0.00 


) Other: 

0 


Frequency (1312): 

^0 lcl'Vfl^ur s/Day) : 
Other: 


0.00 

8:88 


Downlink command race: 
Downlink Frequency WQlz): 


0.08 


TURRi Al. 

(E) Active 


f-etive ( ) Passive 
Temperature, deg C 


Meet P.ejcctiou, 1/ 


Operational Minimum 0 
Don-operational Minimum 0 
Operational Minimum 0 
Don-operational Minimum 0 


Maximum 

Maximum 

Maximum 

Maximum 


0 

0 

0 

0 


RCUIPMEHT PHYSICAL CDAPACTLUIS1TCS 
Location ( ) Internal 

Rr.uiu.ieut ID/Function . „„ .... 

Length: 0.00 meters 

Length: 0.00 meters 


( ) External 


Width: 


Launch mass, kg: 0 

Consul iublg Types . . 
Acceleration Sensitivity, (g) 


( ) 1’. r ...ote 
v„)„Unpressurized 
0.00 meters 
0.00 meters 
Return mass, kg: 


Height : 
Height : 


0.00 meters 
0.00 r.ieters 


(Stowed) 
(Deployed) 


min: O.OOE+OO 


ma::: 0.00E+00 


O O 
-n 33 

-O O 

35 


CP. El? REOll IRE! lEUTS 

Crew Cine 0 

Task Assignments 





• 

O tJ 

c > 
£8 

3$ 

Skills; (Occ Table* H) 

1 Skill 1 

1 

1 

i i 

1 

1 


1 Level 1 

1 

1 

i i 

1 

1 


1 Hours /Lay | 

1 

1 

t i 

1 

1 


EVA ( ) Yes (:•) Do 

Reason 



Hours /EVA 

0.00 



s i :p.vi ci do / 1 .. 1 1 jyi:i .arch 

Service: 

Configuration Changes: 

Interval 

Returnables 

Interval 

Deliverables 

0 

8 

0 

days 

\>r 

,u 

cays 

i-b 

Consumables 
Han hours re< 
Lan/I’.ours Re< 
Returnabl es 

juired 

juired 

0 kfc 

8:88 

0 kg 



;<pdUf.,h COiiCIDERATIOMC/See instructions 



* 




payload dace 

::j: it licatneigrt cnvo heat m* 


CONTACT 

Name CHARLES J. CAIiARDA 

aUGiCUS 


com*; 

” * p’") 


054 


t ) Scieuce.and Applications (Uon-co.ua.) 
( ) Co.uiiercial 
00 Technology Development 

n Operations 
Othgr 

national Security 
Type uuubor (see table A) 0 


Iuportai.ee of the Space Station to 

lclephcnie this Element 

— 1 ss Lou Value, Cut Could Use 

STATUS . _ . 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 


Desired First Flight, Year: 0 hunter of Flights 0 Duration of Flight, Days 0 


8i 




J.wlJ 

/f'.i.or Till: TECHNOLOGY NECESSARY TO i-ANUFACTURC AIID PROCESS HEAT 
L'SIliC CRYOGEHIC WORKING FLUIDS (E.C., RYDROCF.H, I1ITU0CEI1, OXYGEN, 
II. A ZERO-C ENVIRONMENT. 


PIPES 

ETC.) 


DESCRIPTION 

THE PURPOSE OF TUE 1J1SSI0I1 IS TO 
I A. ROE LIGHTWEIGHT CRYOGEHIC heat 


IIJVESTIOATE FABr.ICATIOH liCTHODS 
PIPES. TOWARD THIS CUD, SEVERAL 


FOR HAHUFACTURIHG VARIOUS TYPES OF 
TYPES OF WORKING FLUIDS. HEAT-PIPE 


r U • li Ul » * 1 A t U 


OF 

AS A FLAT PLATE SANDWICH 
BONDING OR WELDING COULD 


SEVERAL I! FAT PTPF.S WILL RE 
PE II l’OSCIRI.E SINCE THE DEJ 
PRESSURES OF THE CRYOCEWIC 

ORBIT CHARACTER I ST I CS 
Geosynchronous OrLit 
Apogee, Lw 
Inclination, deg 
Hod.l A.)' le, d v g 
Escape aV Required, m. 


PA1IEI. OR A VARIABLE CONDUCTANCE HEAT PIPE. FABRICATION TECHNIQUES SUCH AS DIFFUSION 
BE INVESTIGATED TOCETIIER UITll CLEANINC, FLUID C1IARCNC, AND SEARING PROCEDURES. 


a 111 « 1.0 1 I VJl.ini' IWVM.itiUlk I.A All UAiUtUi AtlU ) 1 IjUAU V> 4 1 iU.V A iVJ % mill AAA III A A t VA A IVlJW ■ 

FABRICATED AND TESTED IN SPACE AND THEIR PERFORMANCE RECORDED. EARTH TESTING WILL 


IGIiS WILL BE ULTRAI.TCETNEIGHT AND NOT CAPABLE 
WORE 1 1 1C FLUIDS AT AiiEICNT TEMPERATURE. 


OF COIITAINIUG T1IE IIICll INTERNAL 


1/3 


( ) Yes 

Any 

Any 


(X) No 
Perigee, bi 


Tolerance + 

Tolerance + 

Epheiuens Accuracy, u 



POINT! ’.1C /OR 1 E1ITATI0E 


View DjucCtiou , . 

iruth Sites In Known ) 

PoinLi..^ Accuracj , arc-sec 0.00 
Pointing Stability (Jitter), arc-sec /sec 
'’j.aci^l Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth 


(X) Any 


0.00 


Field of View (deg) 


POWER 

( ) AC 

( ) DC 
Power, W 

Duration, Hr s/Day 


OjiLt ci L 

0 

0.00 


O i *1 i -ti l.»Y 

0 

C.GO 

(*) Continuous 

Peal. 

0 

0.00 


voltage, V 

0 

Frequency , Ha 

G 




PATA/CG 

«Y 


n 


'.JUiilCATIOl'C 

hSij"- 'MTfSSttm. ( ) Oflliuc 

Kn c r i p >. ion / Dec r i pt iou Required 

Upl inf. Required: Coumaud Hate (KBS): 

Oi. -Board . PaLa Processing Required 
Description: 

Pc La Types: ( ) Analog ( ) Digital 

Fill. (Amount ) : 0 

a&i&PtfiiOi 8:88 

Data Dui..p Frequency (Per Orbit) 0 
Recording RaLe (KBPS) 0.00 


( ) Other 
0 


TiiERlAI, 

(K) Active ( ) Passive 

Temperature, dog C Operational Einimum. 0 

. Uon-operation;)l .lliniuuiii Q 

Heat Rejection, U Operational Iliniuui. 0 

lion-operational ltiniuuia 0 


Frequency (l3Iz): 

0.00 


Hours/Day 

Voice (Hours/Day): 

Other : 

0.00 

0.00 


Downlink command rate: 
Downlink Frequency (niz): 

0 

0.00 


llaxiutnn 0 
Maximum 0 
Maximum 0 
Maximum 0 


ECU) lV.KlIT I’RYSIC/.I. CHARACTERISTICS 
Location ( ) Interual 


irl 


Equipment ID/Function 

Length: 0.00 

l.eng th: 0.00 

Launch mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


External 
Pressurized 
meters Width: 

meters Width: 

0 


II 


Remote 

Unpressurized 
0.00 meters 
0.00 meters 
Return mass, kg: 


win: 0.00E+00 


max : 


Height: 
Height : 

0.00E+00 


0.00 meters 
0.00 meters 


CREW REOUir.EliEKTS 

Crew Size 0 

Chills (Coe Table E) 


KVA ( ) Yes (K) Ho 


Task Assignments 

7 ~su iii 1 I T [ T T r ~T 

T~LcveI T T T~" 7 T T T 

I Hours / Day I j \ l_ j ] ] 

Reason Hours/EVA 0.00 


EERVICIRC/FAIlITia IA11CC 
Service : 

Configuration Changes: 


Interval 0 days 

Returnables 0 kg 

Interval 0 days 

Deliverables 0 kg 


Consumables C kg 

Man hours required 0.00 

l!an/!lours Required 0.00 

Returnables 0 kg 


(Stowed) 

(Deployed) 



SPECIAL CCLCIDEEATIOMS/Sec instructions 
REJECT. 


coni: 

iv.c::2055 


payload elci.eft ha; a; 

Any adaptive coi;ti:ol tech i>ei» 

COilVACT 

l!a.ue L.U. TAYLOR, JR 

Ailurose LANGLEY CONTACT 


Science and Applications (Eon-con:. ) 
Commercial 

Technology Development 
Operations 
oilier 

national Security 
Type number (see table A) 0 


Importance of the Space Station to 

Telephone this Element 

1 «* Low Value, Cut Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 0 

Desired First Flight, Year: 0 Humber of Flights 0 Duration of Flight, Days 0 


KVr I !t/ A ts^ADA l'TIVE C011TR0L TECIIUIOUES REl 


___ ..EQUIRED BY ADVANCED SPACE STATION 

CONFIGURATIONS. THESE ADAPTIVE CONTROL TCCHHIQUES KILL IHCLUDE CLOSED- 
I.oor SYSTEHS IDENTIFICATION. 


description 

A DVAI1CED ADAPTIVE CONTROL IANS WILL DE PROVIDED AS SELECTABLE ALTERNATIVES TO OPERATIOHAL COtITROL LANS. 
VARIOUS ADVANCED TECHIIIOUES DILL RE EVALUATED WITH THE OPERATIOHAL SYTEII SERVING AS A BACKUP. 


Oh. 


i IT a ’ A1V cteri STI < : s 
Geosyncni.oi.ous C. >it 
Apogee, Li 
Inclination, del, 

•;cu.. 1 An 1 e , d^e 
Eacape cv Required, u/s 


) Yes (X) Ho 

Perigee, taa 

Any 

Any 


PC 1 . ,T I i .C / On I Ei.'TAT 1 01 i 

View Divccliui.1 ( ) Inertial ( ) Solar 

Truth Sites (ll huovn ) 

Pointing A.ccuracy , arc-sec O.OC 

l\>L..tiu 0 Su.Lility (Jitter), arc-sec/scc 0.00 

i)|>cciul ! ijoLL i c L iOtiw (Avoiji.uCc) 


t'Cl.XE 

( ) AC 


0perati.. o 

r . . . . I « 

• •Lril.Vll'y 

ioi r.i„c, v 


( ) DC 
Power, li 


0 

C 


Duration, Nr s /l?ay 

C .00 
G .00 
C.00 

Frequency , llz 


Tolerance + 

Tolerance + 

Epheoteris Accuracy, u 


( ) Earth (X) Any 

Field of View (del.) 


(X) Continuous 
0 


ORIGINAL PflSElffl 



no*.r u . ‘ (‘ncaTtiae ( ) Offline ( ) Other 

i'.a c v i p t i on /Dec rip t ion Required 

Ilf 1 ink Required: Coaiuabd Rale (KBS): 0 

B u— Board. Data Procession Required 
escri ption: 

Data Types: ( ) Analog ( ) Digital 

Filu (Ai-ouut): 0 

& . 8:88 
Data Dump Frequency (Per Orbit) 0 
Recording Pate (REPS) 0.00 


Frequency (Iillz) 


Hours/Day 0.00 
Voice (l!ours/Day) : 0.00 
Other: 

Downlink coMuand rate: 
Downlink Frequency (KHz): 


Temperature, dej, C Operational Ilimuuu 

Ron-operational Kiniuuu 
lleat P.cjection, W Operational kiniuuu 

I!on-operatiuual Iliniiount 

i:< uirn:i:T PiiYs ica.l. characteristics . . 

Location ( ) Internal ( ) External 

Equipment Ib/FuncLion 00 Pressurized 

Length: 0.00 Meters Width 

Length: 0.00 ueters Width 

Launch Mass, fey: 0 

Consumable Types 
Acceleration Sensitivity, (n) 


liaxiiuun 

t'axjuun 

Maximum 

Maximum 


( ) Remote 
( ) Unpressurized 
0.00 Meters 
0.00 ueters 
Return uass, Uk: 


Stowed) 

Deployed) 


0.00E+00 


uax: O.OOEiOQ 


Min 


Task Assignments 


Reason 


Interval 

Returnables 

Interval 

Deliverables 


CcusuMables 
Wan hours required 
llau/IIours Required 
RcturnaLl cs 


Configuration Cl 


h'J 



payload i:ai*e 

solar pumped iaskrs 


COWTACT 

Iloue C.J. COi.WAY 

Address NASA LAHGLEY RESEARCH CE 


CODE 

back 20 56 


w m m m - - 

Science and Applications (Hon-cour. ) 
Cot.uici'cial 

[X| Technology DevelopucuL 

' Operations 

v / Rational Security 
Type nui.ber (see table A) 16 


, , Ippoi'Lauce of the Space Station to 

telephone this Eleuont 

1 - Lou Value, Cut Could Use 

STATUS 10 = Vital 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale = 1 

ne aired First Flight, Year: 1996 Humber of Flights 0 Duration of Flight, Days 0 

OBJECTIVE 

TO DEECECTRATE, CALI GRATE, AMD TEST THE OPEKATIOH OF A OPTICAL 
COllCa.’TRATOU. TO PROVIDE A REALISTIC COIIPARISOII OF SEVERAL SOLAR IASER 

TYPES. 


o o 

‘ Tl *5 
'll 
z 


-3- 

O 

SJ 


O T3 
C 3» 
> 0 
n m 

3 3 


BESCEimOll 

THE LISSICI! WILL DEI OIISTRATE FOR THE FIRST TIME SOLAR-PUMPED I.ASIHG USIHG THE FULL SOLAR SPECTRUM (RATHER 
Tl./ i; A SUULATED SPECTRUM). IT MILL PROVIDE FOR T11F. ACCURATE MEASUREMEHT OF SOLAR LASER EFFICIEHCY imiCII IS 
SPECTRUM ADD THllP ERATHRK-DEPEHDEHET AMD WILL PROVIDE FOR LOIIG-TERIi OI’ERATIOM TO ASSESS LASAIIT 
STABILITY ADD I.ASAMT UECOHSTITUTIOH EFFICIEHCY. AH ASSESSMEI1T OF CONVERTER PERFOUt'AUCE, EFFICIEHCY, STARII.IT 
FOR LORC-TERII OPERATIOil AHD RLSISTAHCE TO EnVIROHIiEHTAL IHTERFEREHCE OR DEGRADATIOH WILL BE PERFORMED FOR A 


SET OF COHVERTORS. THE IIISSIOH 

FJMSuW' “ 


WILL 

WELL 


BE 

AS 


THE FIRST SYSTEMS-LEVEL TEST OF LASER PROPULSIOII, III SPACE. IT WILL TE 
SYSTEM CHARACTERISTICS SUCH AS STEADY-STATE WALL TEMPERATURE, 


ORB 


IT CHAl’.ACTI :R I ST1CS . 
Geosynchronous Orbit 

) I'Ll 

Iacl iiie.t ion , tie' 

Eodal An* lo, d.,:, 
l.cca^c uv ilcquircvl, ».i/s 


( ) Yce (X) Ho 
5G0 Perigee , feu 

2G.5 
Any 


500 


Tolerance + 

Tolerance + 

Epheuer is Accuracy, u 


POIilTIMG/OHIEHTATIOll 

View Divcctiuo . ( ) Inertial (X) Solar ( ) Earth ( ) Any 

Truth Sites (if Known) 

Pointing Accuracy, arc-sec 0.00 Field of View (de*,) 

Pointing Stability (Jitter), arc-sec/sec 0.00 
Special Restrictions (Avoidance) 


pow i :p 





( ) AC 

(X) DC 





Power , 1/ 

Duration, )Irs/F<ay 




1000 

12.00 



• t t ill K. 1/ , 

G 

0.00 

(X) Continuous 


Peal: 

0 

0 .00 



Voltage, V 

0 

Fre^ueucy , 11a 

0 




! 


jt 

! A 

! • 

l » 

! <• 
■■ 

1% 


i 


n/.T., /ouij.imic;. TiO;iC 

: ( Vhou £““ " C *‘ M I a V' , Kca jii ir.ie < ) Offline 

( ) Eucr i t .l iou/Decr iptiou Required 

Uplink Required: Command Rale (I’BS): 

On-Coord. Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) 

l’ili i (Amount ) : 

J . i v w TV (Hour 6 /Day); . . 

On- Board Storage (libit): 

Data Dump Frequency (Per Orbit) 


V I 

! i 


Record in- Rate (RliPS) 


Digital 

8:88 

0 

00 


) Other: 
0 


therial 

O'.) Adive ( ) Passive 

Temperature, do- C Operational lliuiiaum 0 

lion-operational .Minimum Q 

I'.eat Rejection, W Operational llmiuuia 0 

Ron-operational Minimum 0 


Frequency (MHz): 0.00 

llours/Day 0.00 

Voice (llours/Day): 0.00 

Other : 

Doimlinh command rate: 
Dounlinlc Frequency (lOlz): 


Maximum 0 
Maximum 0 
Maximum 0 
Maximum 0 


0 

0.00 


EQUIPStEMT PHYSIC,' 
Location 


Equipment ID/Funct io.i 
Length : 


L . CHARACTER I DTI CS 
( ) Internal 


H 


Length: 
Launch uass 
Consumable 
Acceleration 


External 
Pressurized 
uctcrs Width 

taeter^ Width 


C.00 
6.00 
. k 6 : 

Types 

>• Sensitivity, 


(b) 


(X) Reuote 
(X) Unpressurized 
1.00 ucters 
1.00 ucters 
Return uass, R2600 

lain: 0.00E+00 max: 


Height : 
Height : 


0.00E+00 


1.00 meters 
1.00 meters 


ClUtW EE^UIREltELTS 

Crew Size 1 Task Assignments 


Skills (Sec Table 1.) 

1 Skill I 

3 I 

1 

i i r 

1 


1 Level I 

3 1 

1 

i i i 

1 


1 llours/Day 1 

4 I 

1 

i i i 

1 

EVA (X) Yes ( ) llo 

Reason I1ISTAI.LATI0H 


Hours /EVA 0.00 


VICILC/IAIliTELAMCE 
Serv i ce : 

Coui Chattels: 

Interval 
Returnables 
Interval 
Del iverables 


0 days 
0 l: b 
0 days 
0 k- 

Consumables 
Man hours required 
Mnn/llours Required 
Returnables 

0 

0.00 

0.00 

0 


LP1.CI..L C0..SIDLIA. f IGI.S/Cec instructions 


Stowed) 

Deployed) 




Loei.. 0 -Spccir ic Input DaL 


1 i* cC i 1 j C l 

( ) Rot Serviced 
( J t u oi. J 1.1S 
i ) Remote Ilanucd 

( ) Serviced »iL Statio.. (TIB Retrieved) 

( ) Serviced at Station (Self-Propelled) 

PK.UO 1 V 1 Rased 
( ) 1 :cl Serviced 
( ) UCi~Gte T1.S 

( ) Remote Manned , . . 

( ) Serviced aL Station (TIB Retrieved) 

( ) Serviced aL Station (Self-propelled) 


n 


L C 

Cj.acvj Ctati ua Cased 
Sot tic 


C0ii'5T v UCTI0il/CLItVICIlJG COMPLEXITY 


lyllUiIUil/lib 

( ) Low 
l ; I .ad lul l 
( ) Kiwi* 


Operations Tiucs 
OTV Up/llom: 

0 XV or i * .S on Orbit 
Kiaaion Use 
IV.. Service 
iiVA Service 
...iper iuent Ops 
Service Frequency 

1-elta Velocities 
Up 
Lcv.ni 

Aero Return 


0.00 

8:88 


days 

days 


ors com 
r 

w. 

FST 

FS 


P 

PT 

pi; 

PST 

PS 


SOR 


car 


..lafi-days^year 
uan-days/year 
uun-days/year 
tines /year 


S up po r t 1 Jq u ipuent 

fetiu 


Race : 


ueters 

ucters 


0 ki 


Manifest Restrictions 
(X) Ho Reetrict ions 

n Ci.lv with compatible payloads 

fttrf 


one 

vc Co cl . lii* Module 


m 


Lei.t;t!. of I'cau Fab 
jlui per or j . 

*..;i :l»ei* or I.fceules Required to Assemble the Pay loo 


ueters 


ueters 


KciglJti 


ueters 

ueters 


(Stowed) 

(Deployed) 


0.00 

8 


OF POOR QUALITY 


- - - PRICE •« 
ELECTRONIC ii.'.i 


DATE 7-MAR-83 


TIME ISP., j 
<283010/ 

. i „£-NAhE 5 R £ I D 2 .OAF 

SOLAR pumped laser 




PROTOTYPE QUANTIFY 

3.000 

UNIT UL lu ri i 
U N 1 1 vui.uflt 

.. .00 MODE 

i £ 2 . v 0 QUANTITY /NHA 



PROGRAM COST<* 1000) 

DEVELOPMENT 

■ r.ui'liC i l uH 

TOTAL COST 


ENGINEERI NO 





DRAFTING 

66. 

- 

66 . 


DESIGN 

164. 

- 

16-:. 

i 

# 

SYSTEMS 

19. 

- 

i k .». 

PROJECT MGMT 

346. 

- 

346 . 

* 

DATA 

34. 

- 

3 4 . 

• 

» 

SUDTOTAL (ENG ) 

6ii0 . 

- 

OJU , 


MANUFACTURING 




% 

PRODUCTION 

- 

- 

- 

% 

PROTOTYPE 

1322. 

- 

1322. 

# 

TOOL-TEST LG 

57U . 

- 

57S. 


SUBTOTAL(MFG> 

1397. 

- 

1697. 

> 

TOTAL COST 

2046. 

.. 

2S4S. 



ORIGINAL PAGE IS 
OF POOR QUALITY 


ORIGINAL PAGE IS 
OF POOR QUALITY 


- - * PRICE 54 •• 
EwECTRONli! I'Ett 


viiib i-r)MR“83 I I. It iwiio 

4233010 / 

IL.'r - wrtF EL LAGER • 

UNIT WEIGHT 

.-nGTOTYFf QUANTITY 3.300 UNIT VOLUME 


Fltefc.trirtE: RCiDC.bAI 


•CO *00 ilCLt 

1 * 2. 33 QUANT IT’.' / MM A 


• OuRAM COST C 1 1300 ) 

DEVELOPMENT 

ENGINEERING 

CRAFTING 


aft. 

DESIGN 


134. 

SYSTEMS 


19. 

FROJECT MGrtT 


343. 

DATA 


34 . 

SUBTOTAL .ENG) 


aOO . 

.*IIUF*CTUR INi 

r.ocjc:::. 



PROTOTYPE 


13C2. 

TC0t.-*E3T EG 


370. 

SUSTOTALiMFG) 


1397. 

TOTAL COST 


2343. 

*;si. FACTORS ELECTRONIC 

MECHANIC. 

AS X urt r 

3 • v/00* 

CIS. DOG 

DENSITY 

41.300 


HFO. COMPLEXITY 

10.313 

7 . o40 

:lc« DESIGN 

0.000 

d.COO 

DESIGN REPEAT 

0.000 

0.000 

SuulfMENT CLASS «*«*. 

«II« 

INTE DRAT I ON LEVEL 

0.0 

0.0 


FROOuwT Xui* 


TOTAL COST 

a* • 

1 3 4 • 

19. 

34fi. 

34. 
•Cv • 


is:: 

175. 

ia??. 

33 4S • 


PP.ODuCT DESCRIFTCRS 
ENulNcERInG COMPLEXITY 
PROTOTYPE 3UFPJK 
PROTO SCHELLLt FACTOR 
ELECT VOu PRACTluii 

platform 

YEAR OF TtCHNOLOOf 
RELlAalLiTf FAuTuR 
HTBFvFXELO- 


3.030 
i * v 
:::* 
. 301 * 
3.530 
1 ^ a 7 ♦ 
1.0 

.311404 


I-nEIiULt 

OEvcLC? MEM7 


START 

JAN 37 < 7) 


Fl^Sr ITEM 
JUL 371 i 9 > 


FINISH 

Af R So ♦ ( la • 


i u? PLeftENT AL INFORMATION 

• An OF ECONOMICS 1 r 3 4 

— - AL A T I ON 0*30 

. t LOST MULTIPLIER 1.14 


TOOLING * PROCESS FACTORS 

vcVELGF McN T TOO wI*'«o 0.30 


RANGES 
r nOM 

CfiiUER 

TO 


DEVELOP MEN F 
3300 • 
2348 • 
392a. 


r ROC'Ob r i ON 


TOTAL COST 
3303. 

224o. 




- F 


PAYLOAD Kl.EI .X..T HARE 
..'v.r.i.M.:: n.oc TECH-moc l tecii 


! 4 

! • 

I 

* 


\ 


i 





C01.E 

LACX2057 


CONTACT 

ii.iC 

Address 


i O 1 


!'. I Kl.Iil 

joi.rcon space cehter 


STATUS 

( ) Operational ( ) Approved 


( ) Planned ( ) Candidate 00 Opportunity 


PE 

Science and Applications (l!o..-coi.. .. ) 
Commercial 

pi} Technology Development 
Operations 
Other 

. national Security 
Type uutaber (see table A) 0 

Importance of the Space Station to 
this Element 

1 = Lou Value, But Could Use 

10 = Vital 
Scale = 0 


Desired First Flight, Year: 


0 


Dumber of Flights 


0 


Duration of Flight, Days 


OBJECTIVE 

TO PROVIDE A SCIEHTIFIC ADD TECHNOLOGICAL BASE FOR OPTIMIZIllC T11E HAH 
I ACIlIili; 1IIE FOu EXPEDITIOUSLY TRAHSFORKIHC HATERIALS PRCCESSIHC 
PHEllOIiKIIA III LOW C EHVIROr.nEHT INTO C0II1. ERC I ALLY VIABLE PRODUCT LIUES. 


DESCRllTIOll 

SEE COiaiEIiCIAL (‘nACX1005 AHD BACX1006 


Of BIT CF/J ‘.ACTERISTICS 
Geosynchronous Orbit 
Apogee , 

Inclination, deg 
Ijoe.ll Angle, d$g 
Escape civ Required, i.i/s 


( ) Yes (X) Ho 

Perigee, lou 

Any 

Any 


Tolerance + 

Tolerance + 

Epheueris Accuracy, u 


rci i :ti ;;c/om ehtati cii 

View Di vectiou . ( ) Inertial ( ) Solar 

Truth Sites (if Enouu) 

Pointing Accuracy, arc-sec 0.00 

l’oiut ing FtchiliLy (JiLter), arc-sec/cec 0.0C 

Special Restrictions (Avoidance) 


POWER 



(::) ac 

(::) or. 

Pouer , W 

Duration , lire /Day 

t tlLi *1^ 

0 

C.00 

Ct*Uivtl*^ 

0 

0.00 

Voltaic, V 

0 

0 

r.oo 

Frequency , Lz 


( ) Earth (X) Any 

Field of Vieu (deg) 


(F) Continuous 
0 


33 

•na 

x 2 
a £ 

O -0 


-• 

4 a 




LATA /CGiUUlICATIOiiS 

Liouitoriug Requirements: . . . „ , 

( ) Hone t ) Realtime ( ) Offline ( ) Other: 

( ) Knc v ipt iou/l)ccr ipL ion required 

( ) Uplink required: Command Hate (KBS): 0 Frequency (I3lz): 0.0C 

( ) Qi.-Eow.vd. Data Processing Required 
Description: 

Data Types: ( ) Analog ( ) Digital Hour s/Day 0.00 

Filu (Amount): 0 Voice (l|ours/Day) : 0.00 

T.ive TV (Eours/Day): . v Q .00 Other: 

On -Hoard Storage (libit): 0.00 

Data Dump Frequency (Per Orbit) 0 Downlink command rate: 0 

recording P.nte (KBPS) 0.00 Downlink Frequency (I31z): 0.00 

TKEK1A.L - 

(K) Active ( ) Passive 

Temperature, deg C Operational Kiniuuu 0 Uaziraum 0 

lion-operational .minimum Q }Iax|jjun Q 

Heat Rejection, W Operational Minimum _ 0 Maximum 0 

llon-operatioual Minimum 0 Maximum 0 

I3T.UIPI EET PUTS ICAL . CHARACTERISTICS , , , , . 

' Location ( ) Internal ( ) External ( ) Remote 

Equipment ID/Function (k) Pressurized ( ) Unpressurized 

Length: 0.00 meters Uidth: 0.00 meters Height: 0.00 meters (Stowed) 

Length: 0.00 meters Uidth: 0.00 meters Height: 0.00 meters (Deployed) 

Launch mass, kg: 0 Return mass, kg: 

Consumable Types 

Acceleration Sensitivity, (g) uin: O.OOEiOO man: 0.00E+00 q ^ 

CRKU REQUIREKEETC _ 7Z 

Crew Size 0 Task Assignments q 

Skills (Sec Table B) I Skill l_ ] j ] ] j zo r| 

I Level T T I T I I I O-0 . 

C J» 

I Hours/Day I I I I ] _ _ j j 

KVA ( ) Yes (1C) l.'o Reason llours/EVA 0.00 j jg 

r. lev i c i gc; / it. i iitei !A i :c r; , . , _ . . . 

Service: Interval 0 days Consumables . 0 Kg 

Returnables 0 l:g IJan hours required 0.00 

Configuration Changes: Interval 0 days llan/Hours Required 0.00 

Deliverables 0 kg Returnables 0 kg 

SPECIAL COUSinKRATIOUS/See instructions 


c 





payload CLiu eat eai.i; 
xl.;ct..oi-: crests separatiou 


CODE 

r* * pwon C r* 


CGI TACT 


i liUl Ctiti 


Telephone 


I.AVID I . SUDLHTH 
GODDARD SPACE PLIGHT CEE 


f J Science. and Applications (Hon-coeo-i. ) 
( ) Coi iieicial 
(X) Technology Develop. ic.t 
( ) Operations 

[ ) Bational Security 

Type nunber (sec table A) 0 


;tayus 


( ) Cj»u ra t iona 1 ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale 


Ii.no r Lance of the Space Station to 
this Elcuont 

1 ** Low Value, But Could Use 

10 = Vital 


0 


Desired First Flight, Year: 


0 


lluiuber of Flights 


0 


Duration of Flight, Days 


ro J t'r$vY8i: teciilology developm-iit add deiioiisteatioii of ihprovkd hetuods 

OF SUVA RATI LG ADD PURIFY 1 1IG BIOLOGICAL, CEDI CAL Al!D OTHER TYPES OF 
lA.TEr.IALS UDDER C01IDITI011S OF VERY LOU (HILLI-G) GRAVITY. 


DESCRIPTIOi! 

SEE COIuIERCIAL v BACX1005 


ORBIT CHARACTER 1ST! CS . 
Geosynchronous Orbit 
--po^ee, la.i 
Inclination, dec, 

Ilodal Annie , t! t - 
Escape eV Required, w/s 


) Yes (X) Ho 

Perigee, kra 

Any 

Any 


PGIETIilC/OEIKETATIOH 

Vie-.: Direction . ( ) Inertial ( ) Solar 

Truth Hites (if luioun) 

Point iu w Accuracy , arc-sec 0.00 

Pointing Stability (Jitter), arc-sec /see 0.00 

Special Poslr ict ions (Avoidance) 


.'C’.XX. 

( ) AC 


0 ,jn rat 1..^, 

O ». 1 ». 

l/LclUU 

Vci'rL.e, V 


( ) DC 
Poter, 


0 

0 

8 


Du vat ion, Ur s /Day 


0.00 
0.00 
„ c.cc 

I requci.cy , Us 


Tolerance + 

Tolerance + 

Ephei.icris Accuracy, u 


( ) Earth (X) Any 

Field of View (de^) 


(..) Continuous 
0 


o o 
” n 3 

TJ O 

o 3 

- — *•-- 

» r* 
(O -o 

c 5 

gs 

-is. 


Other : 


i ..T.'i /C0i . *u i cat i or.s 

yOL.it-Ol.iug Requirements : . - . 

[ \ Rex 1 ( ) Real tine ( ) Oiiline 

( ) Eacr iption/Dccription Required 

H U[,1 ink llccuiicd ! Coi.u.;iuu Rule (RbS): 
On-board Data Processing Required 
Description: 

haCa jy,.cs: ( ) Analo 0 ( ) Digital 

Film (Amount ) : 0 

Live TV (lau. j/Djj) : . , Q.CC 

Cii~r.ui.id Storage Vl.Lil ) : 0.00 

lata Bump Frequency (Per OrbiL) 0 
Recording Rate (KDI’S) 0.00 


( ) 


Frequency (ills): 0.00 

liours/I)ay 0.00 

Voice (Rours/Day ) : 0.00 

Other : 

Downlink command rate: 0 

Downlink Frequency (HIz): 0.00 


TliRRI J.I, 

(R) Active 


( ) Passive 
Te..ijerature, dt_g C Operational Uiniuiu.i 

!lon-ongration*l .Kini_ 
lieat Rejection, U Operational lliuiuur.i 

Hon-operational Kinin 


mimur.i 
>uu 


0 

8 

0 


llaziuum 

taa:j.uuu 

Mar.iuuu 

llanimum 


0 

8 

0 


coui pm :rt physic l . characteristics , . 

Location ( ) Internal ( ) External 

Equipment Ib/Function (R) Pressurized 

I.cnRth: 0.00 meters Width: 

Length: 0.00 meters Width: 

Launch mass, kg: 0 

Consumable Types 
Acceleration Sensitivity, (jy ) 


( ) Remote 
( ) llnprcssurizcd 


0.00 ueters 
0.00 ueters 
Return mass, k 

win: 0.00E+00 


Height : 
Height : 


0.00 ueters 
0.00 meters 


(Stowed) 

(Deployed) 


ua::: 0.00E+0G 


CREW RECUIREIIEllTS 

C»r I.W C luU 0 

Ta6l; Assignments 




Shills (See Table b) 

1 Shill I 

1 1 

1 1 1' 

T 


1 Level 1 

1 1 

1 1 1 

i 


1 Kours/Day 1 

1 1 

1 1 1 

i 

KVA ( ) Yes (R) l!o 

Reason 


Hours /EVA 0.00 


S R! :v 1 C l c’G/l Y.IUTEl lAllC E 
Serv ice : 

Interval 

0 days 

Consumables 

0 kg 


Rcturuahlec 

0 I-* 

Han hours required 

0.00 

Coni iguraL ion Changes: 

Interval 

0 days 

IZan/liours Required 

0.00 

Deliverables 

0 kg 

Returns kies 

0 kg 


O O 

2 
-o o 

O 2 




lO -Q 

9 > 
> o 

itj 


3"2T 


'.PI. CIA!. COES 1 1 Jl..‘ a.TIOl I S / See inst ruct ions 


V 


iv.vi.au. :uz i:i:t hall 
c:.yoci:;:ic h.uid vvorv.cn tech 


CODE 

E.'CX2062 


ccatacy 


.lUUi alibi 


■fclOi.liO..U 


STATUS 

( ) 0 ; ,.:rut ional ( ) Approved ( ) Planned (X) Candidate ( ) Opportunity 


( ) Science and Applications (lion-co-d-i. ) 
( ) Co.a.iercial 
(X) Technology Development 
( ) Operations 
( j Other 

( ) national Security 

Type number (cee table A) 16 

Importance of the Space Station to 
this Element 

1 “ Lou Value, but Could Use 

10 = Vital 
Scale = 6 


Desired First Flight, Year: 


thicker of Flights 


Duration of Flight, Days 


OBJECTIVE 

TC DEVELOP THE TECHHOLOCY FOR ADVANCED IMSULATIOH ALD LOMG LIFE 
R LIT. ICHiV.VIOn/ LICUEFACTIOll SYSTEMS TO PROVIDE L011G TERM ORDITAI. 
THERMAL CG1ITROL OF CRVOCF.illC LIOUID STORAGE ADD SUPPLY TAMES. 


DCCCr.IPTIOil 

SUECCALE CF.YGCEiilC FLUID S TO I 'ACE TAMES AMD REFR IG ERAT 101 1 / LIOUEFACT I OM SYSTEMS MOULD BE TESTED TO ESTABLISH 
STORAGE, TRALSFER, REFRIGERATIOH , AMD CAUGIMC PERFORHAUCE. THERMAL STUDY STATES, AMD HAIMTAIMABILITY 
r'lruiEEl i'.LTS MILL ALSO BE I1IVESTIGATED. SELECTED GOMCEPTS MILL TllEH PROVIDE DESIC11 CRITERIA FOR 
CEYGCEEIC FLUID CTORAC E A.MD SUPPLY SYSTEMS FOR SPACE OPERATIONS. 


OR! J V Cl VRACTERISTI CS 
Geosynchronous OrLit 
A| o^ee, Li . 

Iucl i.iat ion, de^ 

1 ,oe.. 1 ...' le, d^A , . 

Lccnpe ev Required, a/s 


( ) Yi 


( ) Mo 
Perigee, lxi 


Tolerance + 

Tolerance + 

Epl.eueris Accuracy, u 


•O u 

> a 
n tr * 


PC 1 1 :?I i .C/OXIEi 1TATIOH 

Vice Fi ii.ctioi; ( ) Inerti 

Truth Sites (if 1-iiovn ) : 

Point ins Accuracy, .irc-r.ec 

Pointia 0 Stability (Jitter), arc-sec/suc 

Seeci.il Restrictions (Avoidance) 


( ) Inertial ( ) Solar 


( ) Earth (X) Any 

Field of Vie\; (det.) 


l'f/l.'Mi. 

( ) AC 


Opc ra L iuj 
Ct.i.iAi-, 


( ) DC 

Power, 1/ 


Duration, Hrs/bay 


( ) Continuous 


Frequency, V.z 




w, A. 



n 

n 


I'. vA/CQ. ; U^ICATIOUp 

r ' eqi ^y‘Hchrii. o ( ) Offline 
Ea cripL ion /Peer ipt ion Required 
Uplink I’.cquired: Coi.uianJ_r.sto (KD5): 

Qu-Eoerd . Data Processing Acquired 
LcwCt i|>t l o»* i 

Data Types: ( ) Analog ( ) Digital 

Film (;.;..oi . L ) : 

Live TV (Hours /Day) : . . 

Oj.-I’oi i\l Cl'uiii^c \ Kbit ) 2 
Data Pump Frequency (Per Orbit) 

Recording P.ate (I.CPC) 


( ) Ot'uer: 


Frequency (C!lz): 

Pours /Day 

Voice (l!ours/Pay ) : 

Other: 

Downlink command rate: 
Downlink Frequency (kHz): 


O O 

30 

-■V-Ci- 

o z 

O > 
» r- 

o -o 
c > 
y* c? 


TLET.IiAL 

O') Active ( ) Passive 

Temperature, deg C Operational liinimum. 

I !on-o p v r a t i ouo 1 . 1 i i n it.uu 
Operational Ilimmui .1 
Don-operat iona 1 minimum 


Heat Dejection, U 


Iianimuu 
I la:: i uiu i 
Maximum 
Maximum 


IT U I PI .LT.T PHYSICAL , CHARACTER ISTICS 
Location ( ) Internal 

Equip... cut ID/Function 

Length: 2.37 

Laukcii mass, kg: 

Consumable Types 
Acceleration Sensitivity, (g) 


(X) Paternal 
(X) Pressurized 
meters Uidtli: 

meters Uidtli: 


( ) Remote 
( ) Unpressurized 
4.35 meters 
nc ter s 

r.cturu mass, kg: 


3 s 


Height : 

'isit ,'" 1 


.61 meters 
meters 


(Stowed) 

(Deployed) 


min : 


max: 


CREU P.E Uir.EUKFTS 
Crew Size 2 

Skills (See Table D) 


EVA (::) Yes ( ) ko 


Task Assignments 

I Skill_ I _3_ 

I Level I 3 

I IIours/Day I 3.00 |_ 3.00_| 

reason SERVICE CP.YO TAME 


10 

3 


Hour s /EVA 


cai-Vicnic/iiYiiiraiAiXi: 

Service : 

Co.-f ig uration Changes : 


Interval 
Returnablec 
Interval 
Deliver ablet 


days 

Uo 

days 

1-L 


Consumabl es 
Man hours required 
Kan-Fours Required 
l’.eturnablcs 


kg 

kg 


SPECIAL COI'.CILXJ'A.TIOES/Cec instructions 

T..TC Tr LAS CP.AVSL DY IilTF.GLATIOii OF DACX2015 ALD DACX2016, 
This :as ecu ;.i:;:i. ilvlcia.vll ilto lac::20C4. 


P v> '~^ li b"~ u I*eCir ic Ii'.^UL oCt* 

orc'ccci: 


l ) | i t-OLc 'i i .S 
V ) : ei.iOte ! aimed 

( ) Serviced cl Station (TliS Retrieved) 

( ) Serviced at Station (Cell-propelled) 

PI at foil, Eased 
( ) i.'ol Serviced 
( ) l:c,.,at TI1S 
( ) Re.-ote Fanned 

( ) Serviced cL Station (TI1S Retrieved) 

( ) Serviced at Station (Self-propelled) 


Hi ? 

IS TRUST I 

E ) :?j 


pace Station Eased 
ortie 


COIipEU OTIOII/S LEVICIiiG COi LPLEX I TY 

( ) I'ediiiL. 

( ) Pish 

Operations Ti u es 
OTV Up/l)oun 
OTV or T;:s on Orbit 
I i a s 1 on Use 
1VA Service 
EVA Service 
Enperiiueut O^s 
Service Frequency 

Sella Velocities 
Hoim 

/cro lletnva 


days 

days 

days/year 

uan-daye/year 

uan-days/year 

uiau-days/year 

tiues/ycar 


ai|«port Kquipucut 

Length: 

llass : 

nniresl restrictions 
( ) do - e a L r ic t io'uL 


ueters 

ueters 


UidtL: 
Uidtn : 


n Cel_, with Coi.'pJl iLlc ,1 

i * j i-/Oi«e , 

nlu nave doCi.lu;, Iiodlile 


ay loads 


-l„ni Oi. !'e»ai Fab 

f'hrf. y£ uv^vdot. 


fi 4. 

■i ‘_ Ul 'oi.iiles Required to Assemble the fay load 


ue t e r s 
ueters 


b’eiJit: 

IleiKht ■ 


t.le t e r S 

ueters 




original PAG“ 

OF POOR QUAL 1 ~ ; 


payload , :i, v m 


cc; Tcuirt 


ICC,:! ucyo: crystals 


code 

r.Ac;:2G7C 


(•dii'A.CV 
::i.i .c 

• t c . 


Oil. 

r.n. 


cuoucr 

A. L. IT: I IP 


•IcictiCQ uiiu A[,j>l lCutiu,,!, (i.Cx-COLJ.. ) 

Cot u-ieiClal 

Technology Devc lopu.cn t 


n Opeiatio..c 

Ctligr 

Rational Security 
Type uunber (set table A) 


0 


0')° n c o r 


ov ' vii<» 

i * . i Uo 4 v 

( ) Operational ( ) Approved ( ) Planned ( ) Candidate (X) Opportunity Scale *= 0 

oc tired First Flight, Year: 0 Iluwbcr of Flights 0 Duration of Flight, Days 0 

ooj’iCTjvr; 

TO pnOYlDi: JAEGE SCALE FACILITIES FOR THE CROI.’TIi OF COUPOUIID SEI1I- 
COLMJCYGX CRYSTALS. 


Importance of the Space Station to 
tiiij Element 

1 = Lou Value, Rut Could Use 

10 = Vital 


% 

V 

/ 

. 


RESCl'IITIOIi 
Sl.ii Uiiii.tiiXlAL v 


i l'i CLARA CTEFISTICr, . 
i eosyncl.ror.ous Orbit 
Apo 0 ea, la 
Inclination, dc. 

Fun. 1 Air.lv. > jlvL , . 


( ) Yes (X) ITo 

Perigee, la.. 

Any 

Any 


Tolerance + 
Tolerance 

Cpl.et.er is Accuracy, u 


2 ° 

"n X 

*0 C 

O 2 

£ > 


O TS 

c > 
> Cl 
C *** 

3* 


pci iiTiiX’/oTi efta tioi: 

Y-'e t iructio... ( ) Inertial ( ) Solar 

J .'Lui Sitv.s (it nltOl/il / 

Poi.it : n„ Accuracy , arc-sec 0.00 
Pointing Stability (Jitter), arc-sec/sec 0.00 
Special FeStrictio.it (Avoidance ) 


( ) Earth (X) Any 

Field of View (>Ie. ) 


rare:. 

( ) AC 

i, Li 

( ) PC 
Power , U 

G 

Duration, tlrs/Dr.y 
0.00 


StaadLy 

u 

C.PO 

(•-) C#G.:t iui..<JUL» 

Peal. 

Vv.lt a;,. , V 

r. 

G .00 

r, 

1 r | • «. 

0 


L 


1 


i k 

'V t 


i 

! 

! 




4 

! x 

\ • 

^ ‘ 

i • 

;i 

! v 

> 

i 


:/av./cci::j;:ica7io •:? 

h'oaij,or i.tg require* n:..l a: • 
l ) ..OilO_ ( ) KCaltli.C 


! 1 


( ) Offline 
liner ip t ioi./Decr ipt ion Required 
Up] Liu. I cOiii.vdi Coi j iutiu l.auc (kLC): 

0..- Coal'd . Data Processing Required 
Rescript ice : 

T, ..»-^* lyt*es: ( ) Analog, ( ) Digital 

l'ili (Amount ): 0 

Live VV (’.our a/Duy) : . . 

Oii-noaiTu 0 tor age \**bit): 

Data Jnu.'.p Frequency (Pet 
Recording Rate (KDPS) 


OrLit) 0 

0.00 


) Other: 

0 


v: ::: ; :i. 

(1) Active ( ) Passive 

Tenperaturc, dot, C Operational I.iniuuu 0 

lion-operational .I.'ininuu 0 

'Seat Rejection, U Operational Emii.iuu. 0 

llon-operat lonal Iliuiuuu 0 


Frequency (121;:): 

0.00 


Hours /Day 

0.00 


Voice (llours/Uay) : 
Other : 

0.00 


Downlink couuand rate: 

0 

Downlink Frequency 

(iniz): 

0.00 


lla::iuuu 0 

llaxjuuu 0 

llaaiuuo 0 

Ilaniuui.t 0 


1TUIP1.T:AV KlVCia\L.CL'ARACTrJlI5TICS 

Location ( ) Internal ( ) External l ) Rcuotc 

Equipment ID/Function (a) Pressurized ( ) Unpressurized 

Length: 0.00 ueters Width: 0.00 meters height: 0.00 ueters (Stowed) 

Length: 0.00 ueters Width: 0.00 ueters Height: 0.00 ueters (DeployeJ) 

Launch mass, kg: 0 r.eturu mass, kg: 

Consumable Types 

Acceleration Sensitivity , (^) uin: O.OOE+OO uax: 0.00E+00 

CLLlTpEQuirn'iEWTS 7 

Crew Size 0 Task Assignueuts _ 

t o o 

Chilis (Sec Table D I Skill | _ I I 1 1 2 

I Level I I I I I I I 2 5 

O 

I Hour a /Day I j ] ] ] ] ] 30 r~ 

EVA ( ) Yes (E) l!o Reason Hour s/EVA 0.00 C > 



CEEVlCIIjC/l AliiTEIiAl'CE . „ , . , Cl 

Service: Interval 0 days Consumables 0 k^, -* ... 

Returaatles 0 kg Ur. a l.ours required 0.0C ■< <j2 

Cent i. nratiou Ckan..es: interval 0 eays lian/Eours Required 0.00 

Del iveraLles 0 l: b P.eturnablcs 0 kg 

** : i.LA.L (.Oi ... I:.' j.u.x iOitb/ Eec instructions 


A*) - 


D180-27477-3 


APPENDIX 1 

SUMMARY OF STUDY TASKS AND 
FINAL REPORT TOPICAL CROSS REFERENCE 
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SUMMARY OF STUDY TASKS 

The study accomplished 3 major objectives: 

1. Identified, collected, and analyzed science, applications, commercial, national security, 
technology development and space operations missions that require or benefit by the 
availability of a permanently manned space station. The space station attributes and 
characteristics that will be necessary to satisfy these requirements were identified. 

2. Identified alternative space station architectural concepts that would satisfy the user 
mission requirements. 

3. Performed programmatic analyses to define cost and schedule implications of the various 
architectural options. 

Figure A-l shows the summary task flow that was used to accomplish these objectives. 

In Tasks 1.1 thru 1.5, missions were identified, screened, and their needs and benefits analyzed. 
Mission investigators were assigned to each of the mission classes (science and applications, 
commercial, technology development, space operations, and national security). In general, 
these investigators (and their supporting subcontractors) contacted potential users and analyzed 
available data to characterize potential mission needs. They worked in conjunction with 
designers and operations analysts to characterize the potential payloads and operational 
interfaces. In Task 1.6, the missions were allocated to orbits, and were assigned to platforms, 
free-flyers, or space stations, as appropriate. During Task 1.7, the various missions were 
integrated into time-phased mission models. The time-phasing took into account available 
budgetary constraints, prioritization, time sequencing constraints, and transportation avail- 
ability. A computer program was used to process the integrated time-phased mission model to 
derive a year-by-year shuttle manifest schedule. The computer program was also used for Task 
1.8 to derive the integrated time-phased space station accommodation requirements, i.e., power 
and thermal demands, berthing requirements, and crew skills. These mission analyses have been 
reported in Volume 2 of the final report. 

Also included in Volume 2 are the results from Task 1.10. In this task, some of the primary 
commericai opportunities were examined to define the economics of the use of a space station 
and to define the benefits of doing business on a space station relative to doing it using the 
shuttle. 
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In Task 1.9, mission requirements and space station design requirements were identified. An 
aggregate of these requirements are reported in Volume 3. 

Volume 4 of the final report contains the results from Tasks 2.1, 2.2 and 3. Specifically in Task 
2.1, a methodology for defining realistic architectural options was established. This method- 
ology was applied using the requirements defined in the previous tasks. From this, we have 
created 3 architectural options and have shown some reference space station configuration 
concepts for each architectural option. Task 2.2 was performed to obtain analysis and trades of 
some of the principle subsystems, i.e., data management, environmental control and life 
support, and habitability. Task 3 provides the analyses of programmatics and cost options 
associated with the concepts derived during the study. 

A cross reference guide to enable locating study topics within the volumes and volume sections 
of the final report is presented in Table A-l. 


TABLE A-l 



Final Report Topical Cross Reference Guide 


Topic 

Vol. 1 

Exec 

Summ 

Vol. 2 

Mission 

Anal 

Vol. 3 
Rqin'ts 

Vol. 4 Vol. 5 

Archit DoD 

Vol. 6 

Final 

Brief 

Vol. 7-1 
Sci/App 
Data 
Book 

Vol. 7-2 
Commer 
Data 
Book 

Commercial Missions 








o Communication 
Satellites 

o 

3.2.1 



o 


o 

o Reconfigurable 
o Multibeam 








o Materials Proc. 

o Semiconductors 
o Biological 
o Glass Fibers 

o 

3.2.2 


1-1. 3.2.3, 
1.2.2. 1 

o 

- 

o 

o Earth Observation 


3.2.3 






Industrial Services 


3.2.4 





o 

o Crew Selection 
<5c Training 
o In-Space OPS 








Technology Derno's 

o 

3.3 



o 



Space Oj»eration 

o 

3.4 



o 




Demo 

Data 

Book 


Archit 

Data 

Book 


o Construction 
o Flight Support 
o Servicing 


<r 


Vol. 7-5 
Mission 
Data 
Book 


i 


i 

» 
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Final Report Topical Cross Reference Guide 


Topic 


Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 

Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 

Vol. 7-4 

Vol. 7-5 

Exec 

Mission 

Rqm'ts 

Archit 

DoO 

Final 

Sci/App 

Conr er 

Tech 

Archit 

Mission 

Summ 

Anal 



Brief 

Data 

Data 

Demo 

Data 

Data 







Book 

Book 

Data 

Book 

Book 

Book 


Science Sc Applications 
Missions 


o 

Space Environment 
Missions 

o 

3.1.2 

o 

Astrophysics 

Missions 

o 

3.1.3 

o 

Earth Environment 
Missions 

o 

3.1.4 

o 

Life Sciences 
Missions 

o 

3.1.5 

o 

Materials Science 
Missions 

o 

3.1.6 

Scenarios of Operational 
Capabilities 

o 

4.0, 


5.0 


o Mission Constrained 
o Station Constrained 
o No Space Station 


4 


TABLE A-l 

Final Report Topical Cross Reference Guide 



Topic 

Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 

Vol. 5 Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 Vol. 7-4 

Vol. 7-5 


Exec 

Mission 

Rqm'ts 

Archit 

DoD Final 

Sci/App 

Cornmer 

Tech Archit 

Mission 



Summ 

Anal 


Brief 

Data 

Data 

Demo Data 

Data 








Book 

Book 

Data Book 

Book 










Book 

• 

1 

Mission Requirements 
Summary 


5.0 







i 

o 

i 

o Low Inclination 

o 

5.2, 5.3 

3.2.1 

1-1.2. 2. 4 

o 




o 

Space Station 









I 

• 

o High Inclination 

o 

5.2, 5.3 


1-1. 2.2.4 

o 




i 

O 

* 

v 

Space Station 










o Platform only 

o 

5.4 



o 

% 



o 

% 

> 

o Manifesting 

o 

5.2, 



o 




o 

4 

o Shuttle 


5.3, 









o OTV 


5.4 









o TMS 











o Crew Size 

o 

5.2, 5.3 
5.4 

3.2.1 


o 




o 

• 

' 

o Crew Skills 


5.2.5.3 

3. 1.2.5, 

3.1. 3.5, 

3. 1.4.5, 

3.1. 5.5, 

3.2.1. 5, 

3.2.2.6, 

3.2.3 


11-2.2.3 





1 

o 

1 

L _ . 



3.3 

















. .. 

I - * 


• * 



TABLE A-l 

Final Report Topical Cross Reference Guide 


Vol. 1 

Vol. 2 

Vol. 3 

Vol. * 

Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 

Vol. 7-4 

Vol. 7-5 

Exec 

Mission 

Rqm'ts 

Archit 

DoD 

Final 

Sci/App 

Commer 

Tech 

Archit 

Mission 

Sumrn 

Anal 



Brief 

Data 

Data 

Demo 

Data 

Data 







Book 

Book 

Data 

Book 

Book 


Book 


Mission Requirements 
Summary (Continued) 



o Accommodations 

o 

2.2 

3.2.1 

t 

Reqin'ts 


5.2, 5.3 


o Power 


5.4 

1-1. 2. 1.2 
1. 2.2.4 

1. 2.3.3 

1. 2.3.4 

• 

« 

> 

s. 

o Internal Vol 




% 

o Berthing Ports 




/ 

.1 

Benefits 


6.0 


V 

o Semiconductor 

o 

6.2 



Manufacturing 





o Glass Fiber 

o 

6.3 



Manufacturing 





o Communications 

o 

6.4 



Satellite 

Assembly 





o Biological 

o 

6.5 



Materials 

Manufacturing 


o 


o 


o 


o 




TABLE A-l 


Final Report Topical Cross Reference Guide 


Vol. 7-3 Vol. 7-* 
Tech Archit 

Demo Data 

Data Book 

Book 


Mission Analysis 

o Manifesting o 2.2 o 

Analysis Software 


Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 

Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Exec 

Mission 

Rqm'ts 

Archit 

DoD 

Final 

Sci/App 

Commer 

Summ 

Anal 



Brief 

Data 

Data 







Book 

Book 


o Accommodations 5c o 2.2 o 

Crew Activity 
Analysis Software 
o Crew Skills 
o Crew Size 
o Berthing Ports 
o Electrical power 
o Internal volume 


Design Requirements 

o Mission 5.0 3.2 

Accommodation 
Reqm'ts 

o Interfaces H-10.0 o 

o Berthing/Docking 1-1. 3.2.1 

Port 

o Hangar 3.3 1-1.3. 2. 2 


Vol. 7-5 
Mission 
Data 
Book 


o 


o 


TABLE A- 1 



Filial Report Topical Cross Reference Guide 


Topic 

Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 

Vol. 7-4 

Vol. 7-5 

Exec 

Mission 

Rqm'ts 

Archit DoD 

Final 

Sci/App 

Commer 

Tech 

Archit 

Mission 


Summ 

Anal 


Brief 

Data 

Data 

Demo 

Data 

Data 







Book 

Book 

Data 

Book 

Book 









Book 

• 


Architectural Options 











o Architecture 

o 



1-1. 1 

o 




o 


Development 

Methodology 











o Space Station 

o 



1-1.2 

o 




o 


Architectural 

Options 

Build-up and Growth 

o 

5.0 


1-1.2. 3.4, 

1.3. 1.3, 

1. 3.2.3, 
l. 3.3.3 


• 

i 





Data Management 


o 

Architecture 

II-3.2 

O 

o 

In-Fit Checkout 

11-3.3 

O 

o 

Space-Ground 

11-3.4 

o 


Integration 



o 

Ground Lab 

11-3.5 

o 

o 

Software Devel. 

11-3.6 

o 

o 

Hardware Stds 

11-3.7 

o 

o 

Software Stds 

11-3.8 

o 

o 

Verif/Valid. 

II- 3.9 

o 


e 


TABLE A- 1 





Topic 


Logistics/Resiipply 

o Logistics Module 


Final Report Topical Cross Reference Guide 

l 

Vol. I Vol. 2 Vol. 3 Vol. * Vol. 5 Vol. 6 Vol. 7-1 Vol. 7-2 Vol. 7-3 Vol. 7-% Vol. 7-5 

Exec Mission Rqm'ts Archit DoD Final Sci/App Commer Tech Archit Mission 

Summ Anal Brief Data Data Demo Data Data 

Book Book Data Book Book 

Book 


n-7.i, 
7.3, 7.0 


o Resupply Reqm'ts 

Environmental Control 
and Life Support 
Subsystem 



o ECLS Evolution 

o Safe Haven 

Logistics Module 
o Air Revitalization 
System 

o Water Revitalization 
System 

o Performance and 
Loads Specification 
o Overboard Venting 
o Architecture 
o Water Recovery System 
o CO2 Concentration 
o Regenerative-Fuel- 
Cell-Based ECLS 
o Recommendations 


11-7.2 

11-5.0 


II-5.2.I, 

5.3.2 

11-5.2.1 

11-5.0,5.3.2 

11-5.0,5.3.2 


11-5.2.1,5.2.2 

11-5.2.1 

H-5.0,5.3.2 

11-5.0,5.3.2 

11-5.0,5.2.1, 

5.3.2 

11-5.0, 5.3.2 



EVA/EMU 


11-5.0, 5.2.2 


o 


TABLE A-l 



Final Report Topical Cross Reference Guide 


Topic 


Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 

Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 

Vol. 7-4 

Vol. 7-3 

Exec 

Mission 

Rqm'ts 

Archit 

DoD 

Final 

Sci/App 

Commer 

Tech 

Archit 

Mission 

Sumin 

Anal 




Brief 

Data 

Data 

Demo 

Data 

Data 







Book 

Book 

Data 

Book 

Book 









Book 




Communications & 

3.2.2.1.11 

II-4.0 

o 

Tracking Subsystem 
Manipulator System 


11-6.0 

o 

Pointing Systems 


11-8.0 

o 

Thermal Management 


11-9.0 

o 

Crew 


11-2.0 


o Tasks 


II -2.2 

o 

o Skills 

5.2. 5.3 

11-2.2.3 


o Capabilities 

3.1.2.5, 

3.1. 3.5, 

3.1.4.5, 

3.1. 5.5, 
3.2.1. 5 

3.2.2.6, 

3.2.3 

3.3 

11-2.2.2 

o 

o Role Relationships 


11-2.3.2 

o 

o Accommodations 

3.2.2.1.11 

11-2.4 

o 


TABLE A- 1 


Final Report Topical Cross Reference Guide 


Topic 

Vol. 1 

Vol. 2 

Vol. 3 

Vol. 4 

Vol. 5 

Vol. 6 

Vol. 7-1 

Vol. 7-2 

Vol. 7-3 

Vol. 7-4 

Vol. 7-5 

Exec 

Mission 

Rqm'ts 

Archit 

DoD 

Final 

Sci/App 

Commer 

Tech 

Archit 

Mission 


Summ 

Anal 



Brief 

Data 

Data 

Demo 

Data 

Data 








Book 

Book 

Data 

(Nook 

Book 










Book 




Crew (Continued) 




o 

Habitability o 

3.2.2.1.11 

11-2.0,2.4 

o 

o 

IVA Work 


II-2.5.2 

o 


Stations 




o 

EVA Work 


11-2.5.3 

o 


Stations 


11-5.2.2 


o 

Maintenance 


II-2.5.4 

o 

o 

Stowage 

3.2.2.1.11 


o 

o 

Windows 

3.2.2.1.11 

11-2.4.1 * 

o 

o 

Hygiene 

3.2.2.1.11 

11-2.4.2.4 

o 

o 

Scheduling 

3.2.2.1.11 

11-2.3.1 

o 


r 




D180-27477-3 


APPENDIX 2 
KEY TEAM MEMBERS 


D180-27477-3 


Subject 
Study Manager 


Technology Manager 
Mission Analysis 

Science ic Applications 


Commercial 


KEY TEAM MEMBERS 


Boeing Team 

Subcontractor Team 

Gordon Woodcock 

ADLs 

Dr. Peter Glaser 


Battelle: 

Kenneth E. Hughes 


ECON: 

John Skratt 


ERIM: 

Hamilton 

Albert Sellman 


Standard: 

Harlan Brose 


Intermetrics: 

Life 

John Hanaway 

• - 

Systems: 

Franz Shubert 


MRA: 

Coi. Richard Randolph 
(Ret.) 


NBS: 

Dr. B. J. Bluth 


RCA: 

Dr. Herbert Gurk 

Dr. Richard L. Olson 

SAI: 

Dr. Hugh R. Anderson 


Dr. Harold Liemohn 

SAI: 

Dr. Hugh R. Anderson 

David Tingey (Earth Obs.) 


(Environmental 

Science) 

Dr. Derek Mahaffey 


Dr. Peter Hendricks 

(Mission Integration) 


(Meterology/ 

Oceanography) 

Melvin W. Oleson 
(Life Sciences) 


Dr. Gil Stegen 

Dr. Robert Spiger 


Dr. John Wilson 

(Plasma physics, astro- 


(Life Sciences) 

physics, solar physics) 


Dr. Robert Loveless 
(Integration) 

Dr. Robin Muench 
Dr. Stuart Gorney 
(Life Sciences) 

Ms. Monica Dussman 
(Life Sciences) 


ERIM: 

Albert Sellman 
(Earth Obs.) 

Dr. Irvin Sattinger 
(Earth Obs.) 

Dr. Harvey Willenberg 

RCA: 

Dr. Herbert Gurk 
Thaddeus 
(Ted) Hawkes 


ADL: 

Dr. Peter Glaser 


Battelle: 

Dr. Kenneth E. Hughes 


MRA: 

Col. Richard Randolph 
(Ret.) 

Robert Pace 


D180-27477-3 


Subject 

Mission Analysis (Cont'd) 

Tecnnoiogy Demon- 
strations 

National Defense 

Space Operations 

Architecture and 
Subsystems 

Architecture <5e Con- 
figurations 

Communications 
Crew Systems 

Data Management 
and Software 

ECLSS 


Operations Analysis 


KEY TEAM MEMBERS (Cont'd) 

Boeing Team Subcontractor Team 


George Reid 
Dr. Alan G. Osgood 
David S. Parkman 
Steve Robinson 
Richard Gates 
Tim Vino pal 

Robert S.Y. Yoseph ERIM: Mirko Najman 

Keith H. Miller 


John J. Olson 
Brand Griffin 
Tim Vinopal 
David S. Parkman 
Steve Robinson 


RCA: Donald McGiffney 

Keith H. Miller NBS: Dr. B. 3. Bluth 

George Reid 

Dr. Alan G. Osgood 

Les Holgerson Intermetrics: John Hanaway 


Keith H. Miller Ham Std: Harlan Brose 

Ross Cushman 
A1 Boehm 
Ken King 
Todd Lewis 

Life Systems: Dr. R. A. Winveen 

Franz Schubert 
Dr. Dennis B. Heppner 

Keith H. Miller 
George Reid 
Dr. Alan G. Osgood 


Orbit Analysis 


Dani Eder 


D180-27477-3 


KEY TEAM MEMBERS (Cont'd) 

Boeing Team StA c ontr a ctor Team 


Subject 

Architecture and 
Subsystems (Cont'd) 

Orbit/Survivability 

Analysis 

C 3 I 

Radiation Effects 
Requirements Analysis 
Programmatics A Cost 
Cost Analysis 
Programmatics 


Stephen W. Paris 
Merri Anne Stowe 

H. Paul Janes 

Dr. William C. Bowman 

Lowell Wiley 

Ken verGowe 
Gordon Woodcock 


ECON: Ed Dupnick 


D1 80-27477-3 


APPENDIX 3 

ACRONYMS AND ABBREVIATIONS 


D 180-27477-3 


LIST OF ACRONYMS AND ABBREVIATIONS 


AAP 

Airlock Adapter Plate 

AC 

Alternating Current 

ADM 

Adaptive Delta Modulation 

AM 

Airlock Module 

APC 

Adaptive Predictive Coders 

APSM 

Automated Power Systems Management 

ACS 

Attitude Control System 

ARS 

Air Revitalization System 

ASE 

Airborn Support Equipment 

BIT 

Built in Test 

BITE 

Built in Test Equipment 

CAMS 

Continuous Atmosphere Monitoring System 

C3cD 

Controls and Displays 

C&W 

Caution and Warning 

CCA 

Communications Carrier Assembly 

CCC 

Contaminant Control Cartridge 

CCTV 

Closed Circuit Television 

CEI 

Critical End Item 

CER 

Cost Estimating Relationship 

CF 

Construction Facility 

CMG 

Control Moment Gyro 

CMD 

Command 

CMOS 

Commands 

co 2 

Carbon Dioxide 

CPU 

Computer Processor Units 

CRT 

Cathode Ray Tube 

dB 

Decibels 

DC 

Direct Current 

DCM 

Display and Control Module 

DDTJcE 

Design, Development, Test, and Evaluation 

DOD, DoD 

Department of Defense 

DT 

Docking Tunnel 

DM 

Docking Module 

DMS 

Data Management System 

DSCS 

Defense Satellite Communications System 

ECLSS 

Environmental Control/Life Support System 

EDC 

Electrochemical Depolarized C0 2 Concentrator 

EEH 

EMU Electrical Harness 

EIRP 

Effective Isotropic Radiated Power 

EMI 

Electromagnetic Interference 

EMU 

Extravehicular Mobility Unit 

EPS 

Electrical Power System 

ET 

External Tank 

EVA 

Extravehicular Activity 

EVC 

EVA Communications System 

EVVA 

EVA Visor Assembly 

FM 

Flow Meter 

FMEA 

Failure Mode and Effects Analysis 

ftc 

Foot candles 

FSF 

Flight Support Facility 

FSS 

Fluid Storage System 

GaAs 

Gallium Acsenide 
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LIST OF ACRONYMS AND ABBREVIATIONS (Continued) 


GNicC 

Guidance, Navigation and Control 

GEO 

Geosynchronous Earth Orbit 

GHZ 

Gigahertz 

GPC 

General Payload Computer 

GPS 

Global Positioning System 

GSE 

Ground Support Equipment 

GSTDN 

Ground Satellite Tracking and Data Network 

GFE 

Government Furnished Equipment 

GTV 

Ground Test Vehicle 

HLL 

High Level Language 

HLLV 

Heavy Lift Launch Vehicle 

HM 

Habitat Module 

HMF 

Health Maintenance Facility 

HPA 

Handling and Positioning Aide 

HUT 

Hard Upper Torso 

Hz 

Hertz (cycles per second) 

ICD 

Interface Control Document 

IDB 

Insert Drink Bag 

IOC 

Initial Operating Capability 

IR 

Infrared 

IV A 

Intravehicular Activity 

JSC 

Johnson Space Center 

KBPS 

Kilo Bits Per Second 

KM, Km 

Kilometers 

KSC 

Kennedy Space Center 

lbm 

Pounds Mass 

LCD 

Liquid Crystal Display 

LCVG 

Liquid Cooling and Ventilation Garment 

LED 

Light Emitting Diode 

LEO 

Low Earth Orbit 

LiOH 

Lithium Hydroxide 

LM 

Logistics Module 

LPC 

Linear Predictive Coders 

LRU 

Lowest Replaceable Unit 

LSS 

Life Support System 

LTA 

Lower Torso Assembly 

LV 

Launch Vehicle 

lx 

Lumens 

MBA 

Multibeam Antenna 

mbos 

Megabits per second 

MHz 

Megahertz 

MMU 

Manned Maneuvering Unit 

MM-Wave 

Millimeter wave 

MOTV 

Manned Orbit Transfer Vehicle 

MRWS 

Manned Remote Work Station 

MSFN 

Manned Space Flight Network 

N/A 

Not Applicable 

NBS 

National Bureau of Standards 

NSA 

National Security Agency 

N 

Newton 

NiCd 

Nickel Cadmium 

N1H2 

Nickle Hydrogen 
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LIST OF ACRONYMS AND ABBREVIATIONS (Continued) 


Nm,nm 

Nautical miles 

N/m^ 

Newtons per meter squared 

OBS 

Operational Bioinstrumentation System 

OCS 

Onboard Checkout System 

OCP 

Open Cherrypicker 

OM5 

Orbital Manuevering System 

OTV 

Orbital Transfer Vehicle 

PCM 

Pulse Code Modulation 

PCM 

Parametric Cost Model 

PEP 

Power Extension Package 

PIDA 

Payload Installation and Deployment Apparatus 

P/L 

Payload 

PLSS 

Portable Life Support System 

PM 

Power Module 

POM 

Proximity Operations Module 

ppm 

Parts per Million 

PRS 

Personnel Rescue System 

PSID 

Pounds per Square Inch Differential 

RCS 

Reaction Control System 

REM 

Roentgen Equivalent Man 

RF 

Radio Frequency 

RFI 

Radio Frequency Interference 

RMS 

Remote Manipulator System 

RPM 

Revolutions Per Minute 

RPS 

Real-time Photogrammetric System 

SAF 

Systems Assembly Facility 

SAWD 

Solid Amine Water Desorbed 

SPGaAs 

Space Produced Gallium Arsenide 

scfm 

Standard Cubic Feet per Minute 

SCS 

Stability and Control System 

SCU 

Service and Cooling Umbilical 

SDV 

Shuttle - Derived Vehicle 

SDHLV 

Shuttle - Derived Heavy Lift Vehicle 

SEPS 

Solar Electric Propulsion System 

SF 

Storage Facility 

SM 

Service Module 

SOC 

Space Operations Center 

SOP 

S«:ondary Oxygen Pack 

SRB 

Solid Rocket Booster 

SRMS 

Shuttle Remote Manipulative System 

SRU 

Shop Repiacable Units 

S5A 

Space Suite Assembly 

S5ME 

Space Shuttle Main Engine 

STS 

Space Transportation System 

SSP 

Space Station Prototype 

STAR 

Shuttle Turnaround Analysis Report 

STDN 

Spaceflight Tracking and Data Network 

STE 

Standard Test Equipment 

TBD 

To Be Determined 

TDRSS 

Tracing and Data Relay Satellite System 

TFU 

Theoretical First Unit 

TGA 

Trace Gas Analyzer 
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TIMES 

TLM 

TM 

TMS 

TT 

TV 

UCD 

VCD 

VDC 

VLSI 

VSS 

WBS 

WMS 


LIST OF ACRONYMS AND ABBREVIATIONS (Continued) 

Thermoelectric Integrated Membrane Evaporation System 

Telemetry 

Telemetry 

Teleoperator Maneuvering System 

Tumtable/Tilttable 

Television 

Urine Collection Device 

Vapor Compression Distillation 

Volts Direct Current 

Very Large Sacle Integrated Circuits 

Versatile Servicing Stage 

Work Breakdown Structure 

Waste Management System 




